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A’ IMPRESSION that the primary dis- 
eases of the lymphohemopoietic sys- 
tem, other than anemia, had increased in 
frequency during recent years led us to 
critically survey the records of the Uni- 
versity Hospital for the period from July 1, 
1925, to February 1, 1935. The distribution 
of 681 cases classified as to final diagnosis 
is shown in Table 1. 

The present paper is concerned with the 
intrathoracic pathology of one-third of 
these, or 214 cases of Hodgkin’s or sar- 
comatous Hodgkin’s type of lympho- 
blastoma. In this group there has been a 
slight increase in number per year, but no 
relative increase when compared with the 
number of patients registered. 

The clinical records of these patients 
have been studied as to age of patient, sex, 
race, initial and associated symptoms, 
duration of disease before admission, pre- 
vious treatment, physical findings on ad- 
mission, blood changes, biopsy, type of 
treatment, clinical, blood and roentgeno- 
graphic evidence of response to treatment, 
length of time observed, total duration of 


* From the Department of Roentgenology, University of Michigan. Read at the Thirty-sixth Annual Meeting, American 


Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 
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- Number of new patients registered July 1, 1925, to 
February 1, 1935—232,746 


Myeloblastoma 2 
Chronic myelogenous leukemia 140 
Monocytic leukemia 3 
Aleukemic leukemia 25 

Acute leukemia, blast leukemia, atypical 
leukemia 74 
Chronic lymphatic leukemia 21 
Plasmacytoma 2 
Reticulocytoblastoma 5 
Follicular lymphoblastoma (Rosenthal) I 
Mycosis fungoides iI 
Leukemia cutis, lymphoblastoma cutis 26 
Lymphoblastoma 79 
Lymphosarcoma 78 
Hodgkin’s disease 172 
Hodgkin’s disease with leukemia cutis 12 
Hodgkin’s disease with acute leukemia | 1 
Sarcomatous Hodgkin’s disease 29 
Total 681 


disease, and necropsy findings. The roent- 
genograms of the entire series have been 
reviewed, save in those patients (seen only 
in 1925) whose films have since been de- 
stroyed. For this detailed survey, mechani- 
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Taste Il 
Legend: Col. IX Y-Positive biopsy elsewhere 


Col. XI * Surgical excision of tumor. 


Avucust, 1936 


Col. VII X= Roentgen irradiation; S= Surgical treatment; M = Medical treatment (transfusion, arsenic, or other) 


Col. * Consultation case only 


Vv 
I II VI Vil 
Series Registra- Duration Previous 
Number tion No. Be . S — (months) Treatment 
ymptom 


NO CHEST EXAMINATION 


HODGKIN'S DISEASE 


I 259261 69 F Adenopathy 2 None 

2 150242 21 F Adenopathy 12 None 

3 287065 23 M *No record None 

4 277718 24 M *No record 

5 311039 31 F *No record 

6 281846 59 M *No record 

7 300432 47 F Adenopathy 4 None 

8 273818 51 M G.-Intest. 7 X+Surg 
9 169150 31 M *No record 5 None 
10 260724 47 F Cutaneous 12 None 
11 189791 53 M Adenopathy 6 None 
12 240880 23 M Fever 16 None 
13 269797 44 M Cutaneous 12 X+M&S 
14 238601 41 F Adenopathy 12 Loc. X 
15 237847 29 M Malaise 8 X+M&S 

SARCOMATOUS HODGKIN'S DISEASE 

16 302111 44 M Malaise 7 Loc. X 


NORMAL CHEST ROENTGENOGRAMS 


HODGKIN'S DISEASE 


233223 48 M Malaise 4 None 
184612 41 M Pain 6 None 
249916 5 M Adenopathy 3 None 
340877 16 M Malaise 12 Med. 
276493 63 F Adenopathy 6 None 
164433 43 M Adenopathy 24 Surg. 
190484 29 M Adenopathy 12 Loc. X 
129952 33 M Adenopathy 36 Gen. X 
252752 10 M Adenopathy 24 None 
242959 6 M Adenopathy 24 None 
210767 11 M Adenopathy 8 None 
17177 7 M Adenopathy ? None 
168889 63 M G.-Intest - None 
326271 37 M Cutaneous 118 Loc. X 
156686 29 M Adenopathy 2 None 
189842 26 M Malaise 4 Surg 
211460 48 F Malaise 3 None 
143135 42 M Adenopathy 6 None 
192912 56 M Adenopathy 5 None 
155282 63 M Adenopathy 3 None 
289267 II M Adenopathy 4 None 
329253 II M G.-Intest. 6 None 
120424 15 M Adenopathy 6 None 
300024 22 M Adenopathy 7 None 
190762 68 M Adenopathy 6 None 
259653 33 F Pain 12 None 
303233 55 M Gen.-urinary 12 None 
345752 60 M Cutaneous 12 Med. 
277721 69 M Malaise 12 Loc. X 
148155 54 M Adenopathy 2 None 
340457 39 M Adenopathy 7 None 
153024 36 M Adenopathy 12 None 
2088 57 23 M Adenopathy 12 None 
291544 28 M Adenopathy 3 None 


Vill 
Chief 
Physical 
Sign 


(on admission) 


Enl. spleen 
Cerv. tumor 
Gen. aden. 


Gen. aden. 
Abd. tumor 
Gen. aden. 
Ing. tumor 
Cutaneous 
Gen. aden. 
Cutaneous 
Axil. tumor 
Gen. aden. 


Edema 


Enl. spleen 
Gen. aden. 
Gen. aden. 
Cutaneous 
Cerv. tumor 
Enl. spleen 
Gen. aden. 
Abd. tumor 
Cerv. tumor 
Cerv. tumor 
Abd. tumor 
Gen. aden. 
Gen. aden. 
Cutaneous 
Gen. aden. 
Axil. tumor 
Gen. aden. 
Enl. spleen 
Gen. aden. 
Gen. aden. 
Gen. aden. 
Gen. aden. 
Gen. aden. 
Gen. aden. 
Gen. aden. 
Aden.-Abd. 
tumor 

Cerv. tumor 
Cutaneous 
Enl. spleen 
Cerv. tumor 
Gen. aden. 
Edema 
Gen. aden. 
Cerv. tumor 
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Taste Il 


Legend: Col. 1X Y-Positive biopsy elsewhere 
Col. XI * Surgical excision of tumor. 
Col. VII X = Roentgen irradiation; S= Surgical treatment; M= Medical treatment (transfusion, arsenic, or other) 
Col. Consultation case only. 


XVI 
x XI XII XIV Total 
IX Ye: Initial Subsequent Duration Condition XV Duration of 
Biopsy Ad wad d X-ray X-ray Observation on Last Autopsy Disease on 
— Treatment Treatment (months) Report Last Report 
(months) 
NO CHEST EXAMINATION 
Pos. 1931 Local Local 10 Dead None 16 
Pos 1926 *None None fore) Good 36 
None 1932 None None 00 No report 
1931 None 00 No report 
1933 None fore No report 
1932 None fore) No report 
None 1932 None fore) No report 4 
Y 1931 None 00 Unimproved 10 
Pos. 1927 Local None 5 Improved 10 
None 1931 None None fore) No record 12 
Pos. 1928 Local Local 9 Unimproved 15 
None 1930 None fore) No report 16 
Pos. 1931 None Systemic 4 Improved 20 
None 1930 None fore) Improved 25 
Pos 1930 None 00 Worse 44 
None 1932 None ore) Dead None 8 
NORMAL CHEST ROENTGENOGRAMS 
Pos 1930 Spleen None I Dead None 5 
Pos 1927 Local None 1 Dead . Pos. 
Y 1930 Local None 00 Dead None 8 
Pos. 1934 Local None fore) Dead None 12 
Pos 1931 Local None 6 Dead None 12 
Y 1929 None None fore) Dead None 2 
Pos. 1928 Local Local 13 Dead Pos. 27 
i 1933 None None fore) Dead None 36 
Pos. 1930 Local Local 19 Dead Pos. 43 
Pos. 1930 Local Local 22 Dead None 46 
Pos. 1929 Local Local 38 Dead None 47 
Pos. 1927 Local Local 30 Dead None 48 
Pos. 1927 Local Local §2 Dead Pos. 55 
Pos. 1933 Local Systemic 59 Dead None 182 
Y 1926 Local None I No report 3 
Y 1930 None None fore) No report 4 
Pos. 1929 None None 2 No report 5 
None 1926 Local None 1 Improved 7 
Pos. 1928 *Local None 2 Improved 7 
Pos. 1926 Local Local 5 Improved 8 
Pos. 1932 Systemic None 5 Clinically well 9 
Pos. 1935 Systemic None 3 Improved 9 
None 1925 Local None 3 Improved 9 
; Pos. 1932 Systemic Systemic 3 Improved 10 
‘ None 1928 Local Local 5 Improved 11 
Pos. 1931 Local None fore) Unchanged 12 
Pos. 1932 None None fore) No report 12 
None 1934 None None fore) No report 12 
None 1931 None None fore) No report 12 
Pos. 1926 Local None 00 No report 12 
Pos. 1934 None None 00 Worse 13 
Pos. 1926 Local None I No report 13 
Pos. 1929 Local None 2 Improved 14 
None 1932 Local None 13 Improved 16 
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II (Continued) 


I Il 
Series Registra- 
Number tion No. 
51 331730 
52 355659 
53 217249 
54 29317 
55 169969 
56 286711 
7 316446 
58 120883 
59 137243 
60 165227 
61 245124 
62 232594 
63 232620 
64 261771 
65 214184 
66 263816 
67 332404 
68 151568 
69 122228 
70 266521 
71 328051 
72 122593 
7 351349 
74 290563 
280010 
76 213310 
77 124528 
78 282681 
79 136342 
80 150023 
81 188349 
82 132555 
83 123054 
SARCOMATOUS HODGKIN'S 
84 252062 
85 220212 
86 258407 
87 232418 
88 272871 
89 315162 
9° 324935 


"SS 


255084 
g2 148393 
93 280383 
94 192990 
95 241233 
96 356674 
97 340310 
98 348860 
99 147941 
100 322162 
101 337716 
102 196520 
103 291291 
104 120857 
105 234986 
106 207914 
107 349645 
108 324793 
109 280080 


M 
M 
M 
F 
M 
M 
M 
M 
F 
M 
F 
M 
M 
F 
F 
F 
M 
F 
M 


Chief 
Initial 

Symptom 


Adenopathy 


Adenopathy 
Pain 
Adenopathy 
Adenopathy 
Malaise 
Adenopathy 
Adenopathy 
Adenopathy 
Adenopathy 
C.-Respirat. 
Adenopathy 
Adenopathy 
Adenopathy 
Adenopathy 
Adenopathy 
Adenopathy 
Adenopathy 
Adenopathy 
Fever 

Pain 
Adenopathy 
C.-Respirat. 
Adenopathy 
G.-Intest. 
Malaise 
Malaise 
Gen.-urinary 
Adenopathy 
Adenopathy 
Adenopathy 
Adenopathy 
Adenopathy 


Adenopathy 
Pain 
Adenopathy 
Adenopathy 
Malaise 
Adenopathy 
Adenopathy 


HILAR ADENOPATHY 


Adenopathy 
Malaise 
Adenopathy 
Adenopathy 
Malaise 
Adenopathy 
Adenopathy 
Adenopathy 
C.-Respirat. 
Adenopathy 
Adenopathy 
Pain 
Adenopathy 
Adenopathy 
Adenopathy 
Malaise 
Adenopathy 
Adenopathy 
Pain 
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VIII 
Chief 
Physical 
Sign 
(on admission) 


Gen. aden. 
Axil. tumor 
Gen. aden. 
Gen. aden. 
Axil. tumor 
Enl. spleen 
Cerv. tumor 
Cerv. tumor 
Cerv. tumor 
Edema 
Cerv. tumor 
Axil. tumor 
Axil. tumor 
Enl. spleen 
Abd. tumor 
Gen. aden. 
Gen. aden. 
Cerv. tumor 
Cerv. tumor 
Gen. aden. 
Gen. aden. 
Gen. aden. 
Axil. tumor 
Cerv. tumor 
Gen. aden. 
Cerv. tumor 
Enl. spleen 
Enl. spleen 
Gen. aden. 
Gen. aden. 
Cutaneous 
Gen. aden. 
Gen. aden. 


Edema 

Enl. spleen 
Cutaneous 
Cerv. tumor 
Ing. tumor 
Cerv. tumor 
Cerv. tumor 


Gen. aden. 
Enl. spleen 
Gen. aden. 
Cutaneous 
Gen. aden. 
Edema 
Cerv. aden. 
Pulmonary 
Cutaneous 
Gen. aden. 
Edema 
Enl. spleen 
Cutaneous 
Enl. spleen 
Gen. aden. 
Axil. tumor 
Axil. tumor 
Gen. aden. 
Gen. aden. 
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ll IV Vi Vil 
“ Age Sex uration revious 
(months) Treatment 
64 12 None 
31 12 None 
5 13 12 Loc. X 
57 18 Radium 
13 I None 
52 10 None 
Re 12 6 None 
“4 37 24 Loc. X 
7 48 24 Gen. X 
17 24 None 
28 24 None 
22 16 None 
26 18 None 
+ 39 12 None 
: 42 24 None 
13 12 Loc. X 
22 24 None 
4 6 None 
35 36 Loc. X 
59 24 None 
7 12 None 
13 36 None 
a 12 I None 
28 12 None 
a 61 24 None 
4 71 36 None 
hy 47 60 None 
a: 33 66 Loc. X 
> 44 48 None 
a 13 24 S&X 
a 19 12 Loc. X 
nt 16 60 Surg. 
I 2 None 
st 23 12 None 
RS 4° 20 Surg. 
7 12 Med. 
a 29 8 Med. 
on 26 8 None 
3 13 18 None 
HODGKIN’S DISEASE 
yi 12 6 None 
21 I None 
66 84 X-ray 
67 I None 
27 6 Loc. X 
: 59 1 Surg. 
45 11 Loc. X 
15 5 None 
38 12 None 
eS 12 18 Loc. X 
ae 66 18 Loc. X 
33 12 Surg. 
33 18 Med. 
31 36 None 
45 42 Med. 
50 6 None 
si 48 Loc. X 
19 36 None 
19 24 None 
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IX 


Biopsy 


x x 
Ye: nitial 
X-ray 
Admitted 
1934 Systemic 
1935 Systemic 
1929 None 
1932 None 
1927 Systemic 
1932 None 
1933 Systemic 
1925 Local 
1926 Local 
1927 None 
1930 Local 
1930 Local 
1930 Local 
1931 Local 
1929 Local 
1931 Locai 
1934 Local 
1926 Ra Cl 
1925 Local 
1931 None 
1934 Local 
1925 Local 
1934 . Systemic 
1933 None 
1931 None 
1929 None 
1925 Ra Cl 
1932 None 
1925 Local 
1926 *None 
1928 Local 
1924 Local 
1925 Local+ 
Ra Cl 
1930 None 
1929 Local 
1931 *None 
1930 Local 
1931 Local 
1933 Systemic 
1933 Systemic 
1930 Local 
1934 Systemic 
1931 Local 
1928 Local 
1930 None 
1935 Systemic 
1934 Systemic 
1934 Systemic 
1926 Local 
1933 None 
1934 Local 
1928 Local 
1932 Local 
1925 None 
1930 Local 
1931 Local 
1934 Systemic 
1933 Systemic 
1931 None 
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Taste II (Continued) 
XVI 
XIV Total 
Subsequent Duration Condition XV Duration 
X-ray Observation on Last Autopsy of Disease on 
Treatment (months) Report Last Report 
(months) 
None 4 Worse 16 
None 5 Improved 17 
None 6 Unimproved 18 
None fore) Improved 18 
None I Improved 19 
None 19 Unimproved 20 
None 10 Clinically well 21 
Local 16 Improved 22 
None fore) No report 24 
None co No report 24 
None 2 Improved 26 
None 3 Improved 27 
None I Improved 27 
None I Improved 27 
None 3 Improved 27 
None 3 Improved 27 
Systemic 16 Clinically well 28 
Local 4 Improved 28 
Local 14 Improved 32 
None 00 No report 36 
Local 6 Clinically well 36 
Local 25 Worse 37 
Systemic 6 Improved 42 
Systemic 30 Unimproved 43 
Local 37 Unimproved 48 
Local 12 Improved 50 
Local 29 Worse 65 
None 9 Unimproved 69 
Local 3 Improved 69 
None 30 Improved 82 
Local go Clinically well 114 
None 104 Clinically well 130 
Systemic 105 Clinically well 165 
None 4 Dead Pos. 5 
None 7 Dead None 19 
None fore) Dead None 21 
Local 15 Dead None 27 
None I Improved 9 
None 18 Improved 28 
Systemic 25 Clinically well 43 
HILAR ADENOPATHY 

None I Dead None 8 
Systemic 10 Dead Pos II 
Local 4 Dead None 92 
None I Improved 2 
None fore) No report 6 
None fore) No report I 
None I Clinically well 15 
Systemic 8 Improved 13 
None 2 Improved 14 
None 00 No report 18 
None 00 No report 18 
Local 8 Worse 20 
None 4 Worse 22 

00 No report 36 
Local 3 Unimproved 45 
None 40 Clinically well 47 
None 4 Improved §2 
Local 21 Clinically well $7 
None 38 Unimproved 62 


2 
; 
OS. 
‘a 
Os. 
Pos. 
Pos. | 
Pos. 
Pos. 
os. 
Pos. 
Pos. 
Pos | 
Pos. 
Pos. 
Pos. 
Pos. 
Pos. 
syone 
None a 
N 
None 
Pos 
Pos. t 
Pos. | 
Pos. = 
Pos. 
Y-Pos. 
Pos. 
Pos. 
| | 
P 
Pos. 
Pos. 
Pos. 
Pos. 
Pos. 
Pos. 
Pos. 
Pos 
None 
None 
Pos 
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Taste II (Continued) 
VIII 
Series Registra- A Se Ini a | Duration Previous Physical 
Number tion No. ge . S adic (months) Treatment Sign 
ye (on admission) 
110 170626 24 M G.-Intest. 60 None Cutaneous 
111 255602 8 M Adenopathy 12 None Gen. aden. 
SARCOMATOUS HODGKIN’S 
112 275877 10 M Adenopathy 48 X, M&S Abd. tumor 
MEDIASTINAL TUMOR 
HODGKIN'S DISEASE 
: 113 313966 20 M Adenopathy 3 None Gen. aden. 
114 160735 38 M Adenopathy 9 Loc. X Gen. aden. 
115 189346 5 M Pain 12 None Abd. tumor 
116 300941 20 M Adenopathy 12 Loc. X Gen. aden. 
117 136064 35 F Malaise 18 Loc. X Abd. tumor 
118 255128 15 F Adenopathy 1 None Cutaneous 
119 225551 27 F Adenopathy 6 None Gen. aden. 
120 163305 19 M Malaise 14 Loc. X Gen. aden. 
121 123227 29 M Adenopathy 2 None Gen. aden. 
122 202871 21 F Adenopathy 30 Gen. X Gen. aden. 
; 123 274150 21 F Malaise 24 None Cerv. tumor 
:- 124 304074 26 M Adenopathy 48 Surg. Cerv. tumor 
J 125 203064 13 M Adenopathy 96 None Enl. spleen 
i 126 120510 34 F Adenopathy I None Cerv. tumor 
; 127 287103 1S M Adenopathy 4 None Gen. aden. 
3 128 258827 30 F Adenopathy 5 None Abd. tumor 
129 130324 4! M Pain I None Ing. tumor 
130 230438 59 M Adenopathy 6 None Edema 
131 356637 47 M Adenopathy 4 None Edema 
132 239537 20 M G.-Intest. 9 None Cerv. tumor 
133 141291 51 F Adenopathy 6 None Gen. aden. 
- 134 167645 40 M Adenopathy 6 None Gen. aden. 
re 135 153816 22 M Malaise 9 None Gen. aden. 
, 136 202949 16 M Adenopathy 12 None Edema 
om 137 331853 20 F Adenopathy 12 None Gen. aden. 
3 138 149801 25 F Malaise 12 Med. Gen. aden. 
139 236714 21 M Malaise 3 None Cerv. tumor 
140 352261 31 M Adenopathy 10 None Cutaneous 
iz 141 227386 41 F Adenopathy 12 Med. Cutaneous 
if 142 326813 17 M Fever 3 None Gen. aden. 
a 143 246884 21 M Malaise 28 Loc. X Enl. spleen 
a 144 282451 26 F Adenopathy 14 None Cerv. tumor 
145 335512 37 F alaise 24 None Enl. spleen 
146 321813 25 M Adenopathy 12 None Gen. aden. 
147 122759 36 F Adenopathy 24 X, M&S Gen. aden. 
‘ 148 253531 19 M C.-Respirat. 3 None Pulmonary 
be 149 317450 30 M Adenopathy 22 Loc. X Edema 
As 150 290869 35 F Cutaneous 48 Loc. X Enl. spleen 
a 151 248623 18 F Malaise 3 None Cerv. tumor 
‘ 152 166378 55 M Pain 60 None Pulmonary 
ze 153 214651 21 F Adenopathy 48 None Cerv. tumor 
et 1S4 208518 30 M Malaise 60 None Pulmonary 
4 155 335138 26 F Malaise 96 None Enl. spleen 
SARCOMATOUS HODGKIN'S 
156 121501 39 M Adenopathy 8 None Edema 
157 191047 M Adenopathy 2 None Edema 
MEDIASTINAL TUMOR AND HILAR ADENOPATHY 
HODGKIN'S DISEASE 
158 239085 37 M Adenopathy 6 None Ing. tumor 
159 217829 17 F Malaise 24 None Gen. aden. 
160 326538 22 M Adenopathy 19 Loc. X Ing. tumor 
161 336094 17 F Malaise 48 Loc. X Enl.. spleen 
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Tasce II (Continued) 


XV 
IX x XI XII XII XIV XV Total 
Initial Subsequent Duration Condition Duration 
Psy Adeteted X-ray X-ray Observation on Last ; Psy of Disease on 

; — Treatment Treatment (months) Report Last Report 

(months) 
None 1927 None Local 3 Improved 63 

| Pos. 1930 Local Systemic 55 Clinically well 67 

| Pos. 1931 Local Systemic 24 Dead Pos. 72 

| MEDIASTINAL TUMOR 

| None 1933 Systemic Systemic 5 Dead Pos 8 
None 1927 Local None fore) Dead Pos. 10 

| None 1928 None None fore) Dead Pos 12 
Pos. 1932 Systemic Systemic 5 Dead Pos 7 
Pos. 1926 Local None 2 Dead Pos. 20 
Pos. 1930 Local Local 20 Dead None 21 
Pos. 1929 Local Local 17 Dead Pos. 23 
Pos. 1927 Local Skeletal II Dead None 26 
Pos. 1925 Local Ra Cl 34 Dead None 36 
Pos. 1928 Local Local 13 Dead Pos. 43 
None 1931 Local Local 12 Dead None 50 
Pos. 1932 Systemic Systemic II Dead None 59 
None 1928 Local None fore) Dead None 96 
None 1925 Local None I Improved 3 
Pos. 1932 Local None I Improved 5 
Pos. 1931 Local None I Improved 6 
None 1925 Local Local 6 Worse 6 

Pos. 1929 None None fore) No report 6 

| None 1935 Systemic None 4 Improved 8 t 
Pos. 1930 None fore) No report 9 
None 1926 Local None 3 Improved 9 

| Pos. 1927 Local Local 3 Unimproved 9 
Pos. 1926 Local None 2 Improved 4 11 
Pos. 1928 None 00 No report 12 
Pos. 1934 None fore) No report 12 

{ Pos. 1926 Local None I No report 13 
None 1931 Local None 12 Improved 15 

| Pos. 1935 Systemic Systemic 6 Clinically well 16 
Pos. 1929 Local Local 8 Clinically well 20 
4 1933 Systemic None 21 Clinically well 24 
Pos. 1930 Local None fore) No report 28 
ae 1932 Systemic Systemic 14 Improved 28 
None 1934 Systemic None 4 Improved 28 

Pos. 1933 Systemic Systemic 20 Improved 32 
Pos. 1925 Local Local 9 Improved 33 
None 1931 Local None 9 Clinically well 37 

{ 1933 Skeletal Systemic 21 Improved 43 
Pos. 1932 Local None I Improved 49 
Pos. 1930 Local Systemic 49 Improved 52 
None 1927 Local None fore) Worse 62 
Pos. 1929 Local Local 20 Clinically well 68 
None 1933 Systemic None 21 Clinically well 81 
Pos. 1934 Systemic None 2 Clinically well 98 
Pos. 1925 Local None 3 Dead None I 
Pos. 1928 Local Local 77 Dead Pos. 9 
MEDIASTINAL TUMOR AND HILAR ADENOPATHY 

Pos. 1930 Local Systemic 55 Dead None 60 
None 1929 None fore) No report 24 
Pos. 1933 Systemic Systemic 18 Clnically well 37 


None 1934 Systemic Systemic r Clinically well 55 
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II (Continued) 


I Il Ill IV Chief VI Vil 
Series Registra- Age S Initial Duration Previous 
Number tion No. = Symptom (months) Treatment 
SARCOMATOUS HODGKIN'S 
162 198966 33 M Adenopathy 7 None 
163 265193 47 M Malaise 12 Loc. X 
164 288324 30 M Adenopathy 12 Med. 


165 276561 45 M Pain 6 None 


PARENCHYMATOUS INVOLVEMENT 


HODGKIN'S DISEASE 


166 268042 29 M Malaise 30 Loc. X 

167 127434 12 F Adenopathy 24 None 

168 261858 33 F Adenopathy 12 None 

169 188182 27 M Cardio-resp. 4 None 
SARCOMATOUS HODGKIN'S 

170 275609 46 F Cardio-resp. 80 X, M&S 

171 303937 8 M Adenopathy 24 None 


PARENCHYMATOUS INVOLVEMENT AND HILAR ADENOPATHY 


HODGKIN'S DISEASE 


172 274772 8 M Malaise 4 Loc. X 
17 321451 28 M Fever 6 Surg. 
174 244294 33 F Adenopathy 12 None 
175 298241 29 F Adenopathy 24 None 
176 332531 28 F Adenopathy 18 Surg. 
177 361638 2 F G.-Intest. 36 Med. 
SARCOMATOUS HODGKIN'S 
178 259053 49 M Adenopathy 3 None 
179 299397 30 M Cardio-resp. 18 Loc. X 
180 226491 10 M Adenopathy 12 Med. 
181 345438 45 M Adenopathy 18 Loc. X 


PARENCHYMATOUS INVOLVEMENT AND MEDIASTINAL TUMOR 


HODGKIN'S DISEASE 


182 217655 37 M Malaise 8 None 
183 235759 13 M Cutaneous 4 None 
184 134499 27 F Adenopathy 24 Loc. X 
185 265273 44 F Malaise 24 None 
186 217105 26 M Adenopathy 8 Loc. X 
187 332936 15 M Cardio-resp. 2 None 
188 298548 27 M Malaise 6 None 
SARCOMATOUS HODGKIN'S 
189 299111 46 M Malaise 24 Med. 


PARENCHYMATOUS, HILAR AND MEDIASTINAL INVOLVEMENT 


HODGKIN'S 
190 311184 33 M Cardio-resp. 12 Med. 
IgI 238054 18 M Edema 14 Loc. X 
192 310638 21 M Loss weight * None 


HODGKIN'S DISEASE 


193 304422 34 M Adenopathy 4 Loc. X 
194 201938 27 M Adenopathy 12 Gen. X 
195 158183 29 M Fever 12 None 
196 275697 30 M Cardio-resp. 9 None 
197 1§9054 21 M Adenopathy 8 None 
198 212748 19 M Adenopathy 24 Loc. X 


Aucust, 1936 


Vill 
Chief 
Physical 
Sign 


(on admission) 


Enl. spleen 
Gen. aden. 
Gen. aden. 
Gen. aden. 


Enl. spleen 
Gen. aden. 
Enl. spleen 
Pulmonary 


Cutaneous 


Axil. tumor. 


Enl. spleen 
Gen. aden. 
Gen. aden. 
Cutaneous 
Gen. aden. 


Abd. tumor 


Axil. tumor 
Gen. aden. 
Enl. spleen 


Cutaneous 


Edema 
Cutaneous 
Fdema 
Edema 
Axil. tumor 
Cutaneous 
Gen. aden. 


Cutaneous 


Enl. spleen 
Gen. aden. 


Edema 


Edema 
Enl. spleen 
Enl. spleen 
Gen. aden. 
Gen. aden. 
Enl. spleen 


| 
By 
| 
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II (Continued) 


XVI 
x XI XII XIII XIV Total 
IX —_ Initial Subsequent Duration Condition XV Duration 
Biopsy Pe X-ray X-ray Observation on Last Autopsy of Disease on 
; Treatment Treatment (months) Report Last Report 
(months) 
Pos. 1928 Local Local 6 Worse 13 
Pos. 1931 Local None 00 Improved 13 
I 
Pos. 1932 Local Systemic 10 Improved 22 
Pos. 1931 Local None fore) Clinically well 7 
37 
PARENCHYMATOUS INVOLVEMENT 
Pos. 1931 Spleen None 2 Dead Pos. 32 
Pos. 1925 Local Local 78 Dead Pos. 102 
Pos. 1931 None None fore) No report 12 
None 1932 Local None 6 Clinically well 31 
¥ 1931 None None I Dead Pos 81 
Pos. 1932 Systemic Systemic 23 Critical 47 
PARENCHYMATOUS INVOLVEMENT AND HILAR ADENOPATHY 
Pos. 1931 None None fore) Dead None 4 
Pos. 1933 None None I Unimproved 8 
Y 1930 Local Local 10 Worse 22 
Pos. 1932 Systemic None I Improved 25 
Pos. 1934 Systemic Systemic 6 Improved 29 
Pos. 1935 Systemic None I No report 36 
Y 1931 Local Local 7 Dead None 10 
Pos. 1932 Local None I Dead . Pos. 19 
Pos. 1929 Local & Local 24 Dead None 37 
Spleen 
Pos. 1934 Systemic Local 6 Worse 24 
PARENCHYMATOUS INVOLVEMENT AND MEDIASTINAL TUMOR 
Pos. 1929 None None I Dead Pos. 9 
Pos. 1930 Local None 10 Dead None 21 
None 1926 Local None I Dead Pos. 25 
Pos. 1931 Local Local 29 Dead Pos. 53 
Pos.-Y 1929 Local None 5 Improved 13 
Pos. 1934 Systemic Systemic 15 Clinically well 17 
None 1932 Systemic Systemic 30 Clinically well 36 
Pos. 1932 Local Systemic 27 Improved SI 
PARENCHYMATOUS, HILAR AND MEDIASTINAL INVOLVEMENT 
i Pos.-Y 1933 Systemic Systemic 17 Dead None 29 
Pos.-Y 1930 Local Local 20 Dead Pos. 34 
None 1933 Systemic Systemic 9 Chinically well 12 
PLEURAL INVOLVEMENT WITH OR WITHOUT OTHER OF THE ABOVE 

| Pos. 1932 None None ore) Dead Pos. 4 
None 1928 None None I Dead None 13 
Pos. 1926 Local None reve) Dead Pos. 13 
Pos. 1931 Local Local 5 Dead None 14 
Pos. 1926 Local Local 15 Dead Pos. 23 
Pos.-Y 1929 Local Local 11 Dead Pos. 35 
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I Il 
Series Registra- 
Number _ tion No. 
: 199 167002 
a 200 309647 
201 320356 
202 149373 
203 297378 
204 238638 
205 351494 
206 233957 
207 252202 
; SARCOMATOUS HODGKIN'S 
208 221175 
209 273115 
210 240325 
211 337979 
212 287977 
213 351811 


214 


220596 


Il (Continued) 


sequent information. 


Fic. 1. Left hilar adenopathy. 


Fic. 2. Lateral: Pericarinal glands enlarged; gross size of posterior nodes. 


G.-Intest. 
G.-Intest. 
Malaise 
Pain 
Cardio-resp. 
Adenopathy 
Cardio-resp. 
Adenopathy 
Adenopathy 


Adenopathy 
Cardio-resp. 
G.-Intest. 
Malaise 
Night sweats 
Pain 
Malaise 
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Vill 

VI Vil Chief 
Duration Previous Physical 

(months) Treatment Sign 
(on admission) 
2 None Gen. aden. 
7 None Abd. tumor 
6 None Gen. aden. 
6 Med. Gen. aden. 
24 None Gen. aden. 
36 None Enl. spleen 
36 None Abd. tumor 
60 X. & Surg Enl. spleen 
72 Loc. X Gen. aden. 
4 None ‘Axil. tumor 
36 None Enl. spleen 
42 Surg Cutaneous 
3 None Enl. spleen 
2 None Enl. spleen 
4 None Edema 
None Edema 


Piate 1. Hilar. No. 322162 (Serial 100). Male, aged twelve. Swollen neck for eighteen months, fever, weight 
loss, anorexia. Generalized adenopathy. Tuberculin test negative. Biopsy: Hodgkin’s disease. No sub- 


Ill IV Chief 
Age Sex Initial 
Symptom 
37 
71 
§2 
40 
58 
30 
53 
24 
25 
65 
44 
46 
40 
73 
; 35 
4 
‘ 
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II (Continued) 


XVI 
x XI XII XIII XIV Total 
IX Ye: Initial Subsequent Duration Condition XV Duration 
Biopsy Ad ie d X-ray X-ray Observation on Last Autopsy Disease on 
— Treatment Treatment (months) Report Last Report 
(months) 
Pos 1927 Local None 2 Improved 4 
None 1933 Systemic None 00 No report 7 
Pos. 1933 Systemic Local 6 orse 12 
None 1926 None None 9 Improved 15 
Pos. 1932 Systemic Systemic 10 Improved 34 
Pos. 1930 None None 00 No report 36 
§ 1935 Systemic Systemic 8 Improved 43 
Pos.-Y 1930 Local Local 14 Worse 14 
Y 1930 Local None 00 Critical 78 
Pos. 1929 None None fore) Dead None 4 
Pos. 1931 None None go Dead None 36 
Pos.-Y 1930 Local None 5 Dead None 48 
Pos. 1934 Radium None 00 Critical 3 
Pos. 1932 None None 2 No report 5 
Pos. 1935 Systemic Systemic 4 Improved 8 
Pos. 1929 None None I Worse 15 


274/56 


Pate u. Mediastinal. No. 274150 (Serial 123). Female aged twenty-one. Weakness for two years, fatigue, 
weight loss, abdominal pain. Pallor, cervical adenopathy. 
Fic. 3. Loss of curvilinear contour of supracardiac shadow, bilaterally—extension into thoracic inlet. 


Fic. 4. Lateral: Sharply marginated soft tissue obscuration of retrosternal space. Improved under local 
irradiation. Death at home two years later. 
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cal sorting and tabulating devices have 
facilitated comparison of the information 
gleaned from the individual records. 

The entire series, with some of the in- 
dividual data, is listed in Table 11, in order 
of known duration of disease, those known 
to be dead, and those alive on last report, 
grouped separately. It has been impossible 


relatives with known lymphoblastoma, less 
than 10 per cent with known carcinoma or 
sarcoma in the two immediate generations. 
Contact with tuberculosis seemed to bear 
no relationship. Two patients in the series 
developed pulmonary tuberculosis in the 
terminal stages of their disease. 

Over one-half of the series had received 


Taste III 
Average | Average 
Duration [Hodgkin Average | Duration 
of Symp- _ _ |Hodgkin’s Die Sarcoma-| Period | of Disease 
Roentgenologic Findings umber !toms before|Hodgkin’s| Disease = tous Observed | or Last | Known 
in Chest of Admission | Disease with with . |Hodgkin’s|(Miminum)| Report Deaths 
Cases (Minimum) Leukemia|“leukemic Disease |(Maximum)| (Minimum)! 
\(Maximum) Cutis | Leukemia in Months |(Maximum) 
| in Months | in Months | 
Not examined 16 8 13 2 ° 1 2 13 | 2 
(2-16) (O-10) (4-44) 
(a) Normal lung and mediasti- 74 1S 64 3 ° 7 9-3 31 18 
num (2-118) (0-105) (3-182) 
(b) Tumor or adenopathy 
(1) Hilar adenopathy only 22 23 19 2 ° I 10.2 33-7 4 
(1-84) (0-55) (1-g2) 
(2) Mediastinal tumor 45 19 40 2 I 2 8.4 28 16 
(1-96) (0-49) (3-98) 
(3) Mediastinal tumor and) 8 17 3 I ° 4 12 32.5 I 
hilar adenopathy 75 (6-48) (6-55) (12-60) 
(c) Parenchymal infiltration 
(1) Parenchymal involvement| 6 29 4 ° ° 2 18 s1 3 
only (4-80) (1-78) (12-102) 
(2) Parenchymal infiltration) 10 15 4 2 ° 4 ‘7 21.3 4 
with hilar adenopathy (4-36) (1-24) (4-36) 
(3) Parenchymal infiltration 
with mediastinal tumor 8 12 7 ° ° I 14.8 25.6 4 
(4) Parenchymal _ infiltration 
with hilar and mediastinal} 3 27 10 3 ° ° ° 15 25 2 
tumor — (3-14) (9-20) (12-34) 
(d) Pleural involvement with or 22 19 1S ° ° 7 4:2 23.8 9 
without other intrathoracic (2-72) (0-15) (4-78) 
lesion 
214 | 172 12 I 29 62 


to determine the final outcome of many 
cases because of the character of the pa- 
tient population in our institution. 


CLINICAL CHARACTER 


In general, the age and sex grouping 
conforms to other reported series. Three 
Jewish patients and one negro were ex- 
ceptions in a racial distribution predomi- 
nantly white and American-born. A few 
individuals were of Southern or Northern 
European origin. There were no Orientals 
and no American Indians or Mexicans. 

Hereditary influence would seem to have 
little bearing. Less than 5 per cent had close 


no treatment before admission. One-fourth 
had had some previous roentgen irradiation. 

The outstanding initial symptom was 
adenopathy or tumor mass. This occurred, 
however, in but 50 per cent of the series. 
Malaise, weakness, ease of fatigue, or 
pruritus were the common other initial 
symptoms, markedly less frequent. Loss 
of weight, fever, anorexia, constipation, 
cough, or dyspnea, were associated symp- 
toms in but one-fourth of the group. The 
duration of symptoms prior to admission 
had been predominantly less than twenty 
months (39.5 per cent, 1-9 months; 27.4 
per cent, 10-19 months). 
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Generalized adenopathy or cervical aden- 
opathy dominated the physical findings. 
Enlargement of spleen, or axillary adenop- 
athy appeared in but one-fourth of the 
cases. Other adenopathy, abdominal tumor 
other than spleen, edema, or fever ap- 
peared in approximately one-eighth of the 


group. 


53609¢ 
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tients with relatively extensive pulmonary 


and mediastinal involvement there was a 
wide variation in the red cell or white cell 
counts, with little variation, however, in the 
differential pattern. 


The average (as well as minimum and 
maximum) periods of the duration of 
symptoms before admission, and the total 


Piate wt. Hilar and Mediastinal. No. 336094 (Serial 161). Female, aged seventeen. Weakness for four years, 
weight loss, chest pain, fever. Enlarged tonsils, enlarged spleen. 


Fic. 5. Broadened supracardiac shadow; hilar increase. Calcareous hilar adenopathy, not affected by sub- 


sequent irradiation. 


Fic. 6. Lateral: Gross pericarinal infiltration; substernal space not involved. Systemic irradiation: clini- 


cally well, fourteen months. 


The predominant character of the blood 
was a moderate secondary anemia, oc- 
casional increase in platelets, moderate 
leukocytosis, relative polymorphonuclear- 
cytosis, reduction in lymphocytes and 
monocytes, with eosinophils frequently 
increased. Immature cells were rare. In 
this series no*outstanding variation in 
blood formula’ differentiates the pathologic 
classification”. between. Hodgkin’s disease 
and sarcomatous Hodgkin’s. In those pa- 


duration of disease (from onset of first 
symptom to death or last report) are shown 
in Table 11. 


ROENTGEN PULMONARY PATHOLOGY 


Eighteen of the patients studied had no 
initial roentgenographic chest examination. 
Two of these were examined subsequently, 
with "demonstration of mediastinal tumor 
in one, hilar adenopathy in the other. Posi- 
tive biopsy evidence is available in 7 of 
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52/8/s 
9-/0-34 


Pirate tv. Mediastinal. No. 321813 (Serial 146). Male, aged twenty-five. Progressive swelling of neck for one 

“ year, weight loss, fatigue. Gross peripheral adenopathy. Biopsy: Hodgkin’s disease. 

‘ Fic. 9. (On admission.) Gross mediastinal tumor occupying half the width of chest. 

Fic. ga. Lateral: Complete filling of anterior mediastinum by tumor. Systemic irradiation: Clinically 
markedly improved twenty-one months later. 

Fic. 10. (Sixteen months after initial treatment.) Almost normal mediastinal contour. 

Fic. toa. Lateral: Re-aeration of substernal space—minimal pretracheal increase in soft tissue. 
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Piate v. Parenchymatous and Mediastinal. No. 265273 (Serial 185). Female, aged forty-four. Weakness for 
two years, weight loss, dyspnea, nervousness, night sweats. Admission clinical diagnosis: Bronchogenic 


carcinoma. 


Fic. 11. Palsy of right diaphragm, infiltration of right upper lobe, partial atelectasis of right posterior lobe. 
Simulates primary bronchogenic carcinoma. Bronchoscopic biopsy: Negative. Lymph nodé biopsy: 


Sarcomatous Hodgkin’s disease. 


Fic. 12. Subtotal regression of infiltration right upper hilus. Re-aeration of lung, resumption of function of 
right diaphragm. Local irradiation: Clinically improved fifteen months. Death in twenty-ninth month. 


Autopsy: Sarcomatous Hodgkin’s disease. 


the remaining 16. One of this group had a 
known skeletal lesion. 

The roentgen findings in this disease 
run the entire gamut from the healthy or 
normal lung fields to complete consolida- 
tion of a lung, no tumefaction to gross 
intrathoracic mass. The _ intrathoracic 
changes may be classified into four major 
groups: 

Frequency 
In series 
of 198 
with chest 
examination 
and medi- 


37-4% 
37-9% 


(a) Normal lung fields 
astinum 

(b) Intrathoracic tumor or adenopathy 

(c) Parenchymal infiltration, with or 


without (b) 13.6% 
(d) Pleural involvement, with or with- 
out (b) or (c) 11.1% 


The further separation into subgroups, 
distributed, as to roentgen signs, in each 
pathologic classification has been shown in 
Table 11. 

(a) Normal Lungs and Mediastinum. 
The absence of roentgen signs of intra- 
thoracic abnormality in over one-third of 
those examined is of importance. Biopsy 
proof was available in 61 patients (81 per 
cent) of this group. Four had known 
skeletal lesions, one a lymphoblastoma 
cutis of many years’ duration. All had 
manifest signs or symptoms of the disease 
peripherally or in the abdomen. 

(b) Intrathoracic Tumor or Adenopathy. 
The evidences of tumor or adenopathy in 
the chest ranged from the localized peri- 
hilar or carinal lymph node enlargement 
to gross midthoracic tumor masses occupy- 
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ing half the transverse diameter of the 
thorax. This group of more than another 
third presented biopsy confirmation in 
about the same proportion (55 cases, or 
73.5 per cent) as the former. 

The early involvement of the hilar or 
mediastinal lymphoid tissue may be 
masked completely by the shadow of the 


. Jacox and Roscoe C. Hildreth 
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The infiltration of the mediastinal lymph- 
oid tissue may present in frontal view no 
distortion of the supracardiac soft tissue. 
As the process continues, the earliest sign 
in the frontal plane is a flattening-out or 
loss of the curvilinear profile of the supra- 
cardiac shadow, commonly bilateral, with 
extension toward the thoracic inlet (Plate 


Pate vi. Parenchymatous, Hilar and Mediastinal. No. 310638 (Serial 192). Male, aged twenty-one. Cough, 
fatigue, fever. Tonsils enlarged. Generalized adenopathy. Biopsy: Hodgkin’s disease. 
Fic. 14. Disseminated parenchymatous involvement simulating metastatic neoplasm; hilar adenopathy; 
paratracheal tumor. Systemic irradiation: Marked clinical improvement. 
Fic. 15. (Eight months later.) Complete disappearance of all previous lesions. Clinically well on last 


report; playing semi-professional baseball. 


heart and great vessels in frontal projec- 
tion. 

Such hilar adenopathy, especially in 
children (Plate 1, Figs. 1 and 2) and 
adolescents, has been considered evidence 
of glandular tuberculosis. The possibility 
of this type of lesion in Hodgkin’s disease 
must be borne in mind during any con- 
sideration of differential pulmonary diag- 
nosis. Frequently patients with Hodgkin’s 
disease are subjected to prolonged sana- 
torium care because of this error of omis- 
sion. 


i, Figs. 3 and 4). If, however, this is 
examined in the lateral projection, the 
obliteration of the normally aerated sub- 
sternal space is unmistakable. 

As the tumefaction progresses, the pul- 
monary fields are displaced laterally with 
some tendency for the smooth homogene- 
ous soft mass to extend along the upper 
bronchovascular trunks. 

The midthoracic masses cannot be fully 
localized in frontal projection. Frequently 
these will be perihilar and_peritracheal 
rather than thymic or mediastinal (Plate 
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1, Figs. 5 and 6). Certain of these will be 
retrocardiac and associated with mild 
anorexia. 

The contour and homogeneity of the 
involvement in the frontal plane may 
admit no differentiation of Hodgkin’s dis- 
ease from aneurysm, perihilar tuberculosis, 
or primary bronchogenic carcinoma. Lat- 


Roentgenologic Considerations of Lymphoblastoma 


161 


recede mesialward, continuing to occupy 
the retrosternal space until late in their 
regression. Persistent tumefaction may be 
entirely hidden by the sternal, cardiac, and 
vertebral shadows on frontal projection. 
(c) The group with parenchymal involve- 
ment, although definitely smaller than the 
former, offers considerable difficulty in 


Pate vil. Parenchymatous and Local Skeletal. No. 332531 (Serial 176). Female, aged twenty-eight. Previ- 
ously treated for some time for supposed pulmonary tuberculosis and sternal tuberculosis. Sternal mass 
with sinus tracts. Generalized adenopathy, pruritic skin lesions. 


Fic. 16. On admission: Parenchymal infiltration left apex, hilar adenopathy, sternal mass, ?neoplasm. 

Fic. 16a. Lateral: Detail of sternal mass. No mediastinal involvement. Biopsy of sternal mass: Hodgkin’s 
disease. Systemic irradiation; rapid closure of sinuses; marked regression of sternal tumor. 

Fics. 17 and 17a. After six months under treatment. Clinically well twelve months later. 


eral or oblique studies with roentgenoscopic 
control are advisable in the establishment 
of a diagnosis. The value of lateral projec- 
tion in the demonstration of these masses 
is such that routinely we so examine any 
patient who presents any clinical signs 
suggesting lymphoblastoma. Further 
(Plate tv, Figs. 9, 9a, 10 and toa) in the 
control of treatment, these masses first 


interpretation because of the protean 
character of change. The peribronchial 
infiltration and the parenchymal lesions 
may simulate acute inflammatory disease, 
pulmonary abscess, tuberculosis, primary 
bronchogenic carcinoma (Plate v, Figs. 11 
and 12), or metastatic neoplasm (Plate v1, 
Figs. 14 and 15). Two patients presented 
a spontaneous palsy of the hemidiaphragm. 
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One-fifth of this group presented paren- 
chymal change only, the remainder with 
more or less hilar and mediastinal tumefac- 
tion. The character of the parenchymal 
change is at times diffuse as of an exuda- 
tive nature—in others, sharply localized or 
nodular. The former will suggest a lobular 
pneumonia, or tuberculosis, the latter 


for employment of all possible diagnostic 
measures for differentiation. 

A further baffling feature is the spon- 
taneous regression of apparent widespread 
infiltration. Such a patient (Plate vit, 
Figs. 18 and 19), near the end of prolonged, 
known Hodgkin’s disease, had been con- 
sidered and treated as a case of exudative 


Piate viii. Parenchymatous. No. 275609 (Serial 170). Female, aged forty-six. Known Hodgkin’s disease for 
six years. Previous roentgen irradiation. Recent weight loss, fever, pruritus, fatigue, night sweats. 
Fic. 18. Admission: Disseminated small parenchymatous infiltrations, tuberculosis considered. Improve- 
ment following transfusion, sudden death in one month. 


Fic. 19. Ante mortem: Complete disappearance of former infiltration. Autopsy: All pulmonary lymph 
nodes and follicles showed sarcomatous Hodgkin’s change. 


definite metastatic neoplasm (Plate v1, 
Figs. 14 and 15). 

Such patients are often treated for sup- 
posed pulmonary tuberculosis, especially 
in the presence of possible contact, or with 
the development of sternal (Plate vu, 
Figs. 16, 16a, 17 and 17a) or costal involve- 
ment and sinus tracts. Absence of, or ques- 
tionable bacteriologic and allergic evidence 
should give rise to the consideration of 
Hodgkin’s disease. 

The high number of biopsies (85 per cent 
in this group) is an indication of the need 


pulmonary tuberculosis. After several 
transfusions, and without irradiation, the 
parenchymal infiltration entirely disap- 
peared leaving an apparently normal chest. 
Death occurred within a few days. Micro- 
scopic examination post mortem revealed 
that all lymph nodes and follicles had 
undergone sarcomatous Hodgkin’s change. 
There was no evidence of tuberculosis or 
nonspecific inflammatory disease. 

Such infiltrative manifestations have 
been considered suggestive of the sar- 
comatous type. We do not find sarcomatous 
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Hodgkin’s disease of appreciably greater 
frequency in this group. Certain of these 
patients have shown excellent response to 
irradiation. 

(d) Pleural involvement may or may not 
be accompanied by other intrathoracic 
manifestation of the disease. Pleural ab- 


25 


Roentgenologic Considerations of Lymphoblastoma 


163 


Another patient, originally showing par- 
enchymal involvement, pleural effusion, 
and mediastinal tumor, responded well to 
irradiation. Subsequently gross Hodgkin’s 
tumefaction was observed in the pleura, 
without recurrence of the previous lesion 
(Plate x, Figs. 24 and 25). 


Piate 1x. Pleural. No. 297378 (Serial 203). Female aged fifty-eight. Cough for two years, weight loss 
dyspnea, fever, feeling of weight in abdomen. Generalized adenopathy, enlarged liver. 


Fics. 23 and 23a. Right pleural effusion. No pulmonary lesion. 
Gastrointestinal roentgen studies revealed extra-alimentary mass in midabdomen. Pyelographic ap- 
pearance normal. Chylous fluid on thoracentesis, not staining with Sudan 111. Surgical removal of tumor 
of jejunal mesenteric lymph nodes: Hodgkin’s disease. Systemic irradiation: Clinically well ten months 


later. 


normality alone has been more common in 
association with abdominal Hodgkin’s dis- 
ease. This may or may not regress with 
irradiation. 

In 2 of our patients a fluid, chylous in 
appearance but not staining with Sudan 
Ill, was aspirated (Plate 1x, Figs. 23 and 
23a). 

Bizarre distortion of the diaphragm by 
subphrenic tumor may appear. 


Pleural reaction of obscure origin sug- 
gesting either effusion or tumefaction, 
with or without other intrathoracic lesion, 
must suggest to the roentgenologist the 
possibility of lymphoblastomatous change. 

Positive microscopic diagnosis was avail- 
able in 19 (86 per cent) of this group. 

GENERAL COMMENT 

Although an abdominal mass was pres- 

ent in several, and symptoms referable to 


f 

j Ay 

q 

% 

J 
25a 
Tag 
Ped 
in 


164 Carleton B. Peirce, Harold W. Jacox and Roscoe C. Hildreth 


the gastrointestinal tract presented in 
more than one-third of the entire series, 
no evidence of gastric wall lesion was found 
in the 21 patients to whom a barium meal 
was given. In the autopsied cases no record 
is made of a gross gastric lesion. Involve- 
ment'of the mesenteric and retroperitoneal 
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intrathoracic abnormality would indicate. 
There is no uniformly pathognomonic 
roentgenographic sign of the Hodgkin’s 
type of lymphoblastoma within the thorax. 
Virtually all common changes may be en- 
countered. 
Consideration of the Hodgkin’s type of 


Piate x. Pleural and Mediastinal. No. 123227 (Serial 121). Male, aged twenty-nine. Enlarged glands in 
neck two months. Weight loss, fever, nausea, and vomiting. Generalized adenopathy. 


Fic. 24. Mediastinal tumor; left pleural effusion. Temporary improvement with multiple local irradiation. 
Fic. 25. Twenty months later, return of symptoms, regression of mediastinal tumor; resolution of pleural 
effusion; new nodular pleural involvement. Death in a few months; no autopsy. 


nodes was common in the necropsy ma- 
terial. 

Eleven patients had skeletal lesions dis- 
covered prior to necropsy. 


SUMMARY 


In this series of 214 cases, the clinical 
symptoms or signs and the changes in 
character of the blood often suggest this 
disease. They are not indicative of the 
extent of the intrathoracic involvement. 

Commonly, roentgenographic evidence 
of intrathoracic tumor, adenopathy, or 
parenchymal infiltration is far greater 
than the clinical signs or symptoms of 


lymphoblastoma cannot be eliminated in 
many instances from the differential diag- 
nosis of pulmonary disease. 

Roentgenologic appearance offers no 
criteria for prognosis as to the duration of 
the disease. 

More than one-third of the patients in 
this series had a roentgenologically normal 
chest. 

In the remaining cases the roentgen 
examination of the chest offered the best 
opportunity, short of pathologic study, for 
the diagnosis of the disease and its extent.* 


* For discussion see page 179. 
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ROENTGENOLOGIC CONSIDERATIONS 
OF LYMPHOBLASTOMA 


Il. ROENTGEN THERAPY OF HODGKIN’S DISEASE* 


By HAROLD W. JACOX#, B.S., M.D., CARLETON B. PEIRCE, A.B., MLS., 
and ROSCOE C. HILDRETH, M.D. 


ANN ARBOR, MICHIGAN 


N AWN attempt to evaluate irradiation 

methods in the treatment of Hodgkin’s 
disease, the experience of this department 
during the past decade has been surveyed. 

The cases reported in the preceding 
paper (Peirce et al.) may be separated into 
four groups, almost equal in number, on 
the basis of method of treatment: 

Group 1: Fifty-eight patients received 
repeated local irradiation. 

Group u: Fifty were irradiated over the 
entire lymphatic system. 

Group 11: Fifty-three had only one or 
two local treatments. 

Group Iv: Fifty-four received no treat- 
ment in this hospital. 


The major number of patients in Group 
I were seen during the first half of the 
decade, the cases in Group 11 chiefly during 
the second half. Groups 11 and tv are dis- 
tributed throughout the entire period, less 
of Group 11 in the last five years. The 
majority of these patients had had symp- 
toms for an average of one and one-half 
years. 

Approximately an equal percentage of 
each group had received irradiation before 
admission. 


TECHNIQUE 


In Group 1, local irradiation was applied 
repeatedly to the areas manifestly involved 
with either medium or short wave length 
roentgen rays. A dosage of 100-400 roent- 
gens per portal, at intervals of approxi- 
mately one month, in many cases was 
administered during a period of a year or 
more. Only two or three areas were treated 
in one course. The deep-seated glands, ex- 


M.D., 


cept the mediastinal, were rarely irradiated. 

The literature indicates that the major- 
ity of roentgen therapists use this method.’ 

In Group u, general systemic irradiation, 
including all lymph-gland-bearing areas, 
was employed, with medium wave length 
to the peripheral glandular structures and 
short wave length roentgen rays to the 
deeper glands of the chest, abdomen, and 
pelvis. In children, medium wave length 
was used throughout. The dosage varied 
from 200-500 roentgens per field, depend- 
ing upon the patient’s age, his clinical con- 
dition, and blood findings. Twelve to 
fifteen portals, usually one or two per day, 
constituted each course. A second similar 
course was usually given after four or six 
weeks, unless the patient showed an excep- 
tionally good response. This is the method 
favored by Desjardins! and Gilbert.? Fur- 
ther irradiation was administered only 
when there were signs of activity of the 
process, and then confined to the evident 
active areas. In a few instances, as many 
as three or more such courses of irradiation 
were administered. 

When a local region of increased inten- 
sity of disease presented, the dosage over 
such an area was customarily increased 
without other change in the technique or 
general routine. When the extent of the 
involvement and the generally poor con- 
dition of the patient precluded the expecta- 
tion of other than a temporarily palliative 
effect, such a result was sought by means 
of a reduced dosage over all areas. 

The irradiation in Group 1 at this hos- 
pital was obviously incomplete. These 
patients were too ill for the usual regimen, 


*From the Department of Roentgenology, University of Michigan. Read at the Thirty-sixth Annual Meeting, American 


Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 
Tt Now residing in Pittsburgh, Pa. 
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wished to be treated at home, or did not 
continue the projected regimen for various 
reasons. 

The patients in Group tv are considered 
only as controls, since they received no 
irradiation in this department. 


CLINICAL RESULTS 


A comparison of the initial clinical re- 
sponse, within four to eight weeks after 
treatment was begun, is shown in Table 1. 
Recession of tumor or adenopathy occurred 
in about the same percentage in Groups | 
and 11. With systemic irradiation, twice as 
many patients lost their presenting symp- 
toms as did those with repeated local 
irradiation. A sense of well-being was more 
frequent in the generally irradiated group. 
Subsidence of fever and gain in weight were 
also more common. Certain patients, whose 
condition became refractory to repeated 
local treatment, showed definite improve- 
ment when given general irradiation. 


Tas_e | 
INITIAL CLINICAL RESPONSE 
(4-8 weeks) 
Group I Group I 
Repeated General 
Local Systemic 
Irradiation Irradiation 
66% Recession of tumor 63% 
Loss of presenting symptom 30% 
9% Feeling of well-being 14% 
6% Loss of fever 20% 
7% Gain in weight 16% 


At the end of three months, the clinical 
advantage of the systemic method was 
even more apparent. When last seen, 27 
per cent of Group 1, but only 7 per cent 
of Group I were considered clinically well. 
Forty-one per cent of Group 1 were clini- 
cally improved, as compared with 28 per 
cent of Group 1. 

Radiation sickness was no more preva- 
lent, nor blood changes more marked with 
general irradiation, than after repeated 
local treatment. 

With repeated local irradiation, the 
adenopathy usually showed regression. 


However, upon return visits, few patients 
had a sense of well-being and new areas 
often showed involvement. 

No conclusions can be drawn from the 
clinical response in Group ul because of 
the great variability in dosage, the interval 
at which treated and the short period of 
observation. 

The clinical course of the patients in 
Group Iv was generally downhill. 

Patients with increased temperature, 
toxic skin manifestations, generalized pru- 
ritus, pain and intermittent swelling of the 
lower extremities, customarily refractory 
to the method of treatment in Group 1, 
were usually relieved by the systemic irra- 
diation. 

Several patients have lived comfortably 
for as long as ten years or more, even 
though localized evidence of the disease 
remained apparent. The exceptional case, 
which does well with little or no treatment, 
will appear in any similar number of pa- 
tients. 

Irradiation, even in small amounts, 
seemed uniformly beneficial rather than 
deleterious. 


DURATION OF DISEASE 
(KNOWN DEATHS) 


An analysis of the known deaths which 
have occurred in this series is shown in 
Table u. The smaller number of cases in 
Group 11, who had systemic irradiation, is 
logical, since this type of treatment has 
been employed only during the last five 
years. The figures represent the arithmetic 
mean duration of disease expressed in 
months. It is interesting to note that when 
the various groups are compared, there is 
a close similarity in duration of symptoms 
prior to admission. The exclusion of the 
exceptional cases does not materially dis- 
turb the relative proportion of the averages 
in each group. 

The period of our observation of the 
patients in Groups 1 and 11 is virtually 
identical. 

Of those cases in which known date of 
death provides an absolute gauge of total 
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duration of disease, irradiation before first 
admission to this clinic has not materially 
affected group averages. 

Perhaps the total duration of disease, as 
positively determined by death and by 
survival under observations, is not the 
most desirable criterion by which to judge 
efficacy of radiation therapy. 
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figures. Further, these patients were re- 
ported clinically well on last contact. 


DISCUSSION 


It is, as yet, too soon to hope that any 
one of these methods has effected perma- 
nent cure. Our experience, however, indi- 
cates that systemic irradiation will afford 


II 


KNOWN DEATHS 


(Averages in Months) 


Duration of 
No. of | , Symptoms Period of Total (Minimum- 
Cases Type Prior to Observation Duration Maximum) 
| Admission of Disease 
24 Group I 16 21 38 9-126 
| (Repeated local irradiation) 
8 Group II 17 23 41 8— 77 
(Systemic irradiation) 
14 Group 1 18 2 22 5- 50 
(Occasional local irradiation) 
16 Group Iv 12 I II 4- 81 
_ (Untreated) | 


However, the average total duration of 
the disease in all treated cases (Groups 1, 
11 and 111) is twice that of the group which 
received no irradiation at any time (Group 
iv). Such factual evidence can scarcely be 
ignored. 

Upon the basis of the period of survival, 
as determined by death, there appears to 
be little choice between method one and 
method two. It must be admitted that the 
systemic irradiation has not materially 
lengthened the duration of life after onset 
of symptoms, as compared with the re- 
peated local irradiation. 

Many patients treated by the second 
method during the last five years are still 
living and under observation. It is legiti- 
mate, therefore, to gauge probable extent 
of life among these individuals, even 
though the disease has not yet been ter- 
minated by death. Judged on this basis, 
twice as many individuals in Group 1 as 
in Group 1 have already survived the ex- 
pected life span as determined by the death 


greater comfort throughout the remaining 
period of the patient’s life. 

Analysis of initial symptoms has shown 
that cough, dyspnea, icterus and edema 
are uncommon in the presence of roent- 
genographic evidence of pulmonary infil- 
tration, mediastinal or retroperitoneal tu- 
mors. Frequently, on first examination, 
the patient has symptoms, as well as 
adenopathy. With this in mind, delay of 
treatment until there is manifest distress 
is not warranted. Immediate treatment 
should be given if the most satisfactory 
palliation is to be expected. 

In our concept of Hodgkin’s disease as 
a neoplasm involving the entire lympho- 
poietic system, irradiation of all lymphoid 
areas is advisable. 


CONCLUSIONS 


From a survey of the clinical results of 
irradiation in 161 cases of Hodgkin’s dis- 
ease within the past decade, we may con- 
clude that: 
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1. No unfavorable biologic changes 
were observed following irradiation by any 
of the methods employed. 

2. Roentgen therapy in any degree has 
induced definite extension of life, as com- 
pared with the untreated patients. 

3. Systemic irradiation has been no more 
effectual than repeated local irradiation in 
prolongation of the total duration of the 
disease in those cases now known to have 
died. 

4. Future figures, more favorable to 
systemic irradiation, derived from that 
group of patients still under observation, 
and who have already exceeded the life 
span as determined from the known dead, 
may be expected. 


5. Systemic irradiation of all lymphoid 
areas is the method of choice, in the light 
of symptomatic response.* 


* For discussion see page 179. 
£' 79 
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UNUSUAL COMPLICATIONS OF LYMPHOBLASTOMA 
AND THEIR RADIATION TREATMENT* 


By ARTHUR U. DESJARDINS, M.D., 


HAROLD C. HABEIN, M.D., 


Section on Therapeutic Radiology, 


and CHARLES H. WATKINS, M.D., 


Division of Medicine 


THE MAYO CLINIC, ROCHESTER, MINNESOTA 


ODGKIN’S disease or lymphosar- 
coma, especially when the disease 
primarily involves the abdominal nodes, is 
much more common than is generally real- 
ized. A great many cases are constantly 
being overlooked or mistaken for other 
disturbances with which hyperplasia or 
inflammation of lymphatic structures may 
be associated. By their tendency to invade 
different groups of lymph nodes in different 
parts of the body or to infiltrate any struc- 
ture in which lymphoid tissue is normally 
present, or even structures in which lym- 
phoid tissue normally does not occur, these 
varieties of lymphoblastoma may simulate 
almost any disease. Many physicians have 
the impression that the manifestations of 
lymphoblastoma, especially the enlarge- 
ment of lymph nodes, always begin in the 
cervical nodes and thence extend to the 
mediastinal, retroperitoneal, other 
nodes. This is true for the majority of cases, 
but in an important minority the disease 
first affects the abdominal, mediastinal, or 
inguinal nodes and later spreads to other 
nodes. Enlargement of retroperitoneal 
nodes as the initial lesion of the disease is 
fairly common. 


ETIOLOGY 


Rapidly accumulating evidence indicates 
that in close association with, or as a 
possible etiologic factor in Hodgkin’s 
disease and lymphosarcoma is chronic in- 
fection of any kind; pyogenic in most 
cases, tuberculous in a small percentage of 
cases, syphilitic in an occasional case. 
In other words, it is possible that any 
variety of chronic infection may give rise 
to lymphoblastoma in persons predisposed 
by a hereditary tendency to lymphoid dis- 
turbance. Evidence suggesting that chronic 


infection is the immediate cause of lym- 
phoblastoma is to be found in the circum- 
stance that, when the history of the pa- 
tient’s illness is carefully recorded and 
when his medical antecedents are subjected 
to a systematic inquiry, the group or groups 
of lymph nodes that first enlarged usually 
are anatomically related to a region in 
which chronic infection has been present 
for months or years. Since long standing 
infection of teeth, tonsils, or sinuses is so 
common, this probably explains why, in 
the majority of cases, the disease starts in 
the cervical nodes. On the other hand, 
chronic infection of teeth, tonsils, or si- 
nuses, chronic cholecystitis, chronic appen- 
dicitis, chronic inflammation of the urinary 
tract or of the genital organs, may possibly 
explain why, in a considerable proportion 
of cases, lymphoblastoma originates in the 
abdominal nodes, whence it extends to the 
mediastinal, inguinal, cervical, and other 
nodes. 
COMPLICATIONS 


During the extended course of the di- 
sease a great variety of complications may 
develop. It is precisely because of the pro- 
tean character of these complications that 
lymphoblastoma may simulate many other 
conditions and thus may tend to make 
diagnosis difficult. Among these complica- 
tions may be mentioned fever; pruritus; 
discrete or diffuse infiltration of the skin, 
which may be associated with pruritus or 
which may occur independently; infiltra- 
tion of the orbital (periocular) tissues or 
of the eyelids, with or without impairment 
of vision; erosion and sometimes actual 
necrosis of the sternum by enlarging lymph 
nodes in the mediastinum; injury to the 
recurrent laryngeal nerve by pressure from 


* Read at the Thirty-sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 
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adjacent, hyperplastic nodes or by actual, 
lymphoblastomatous infiltration of the 
nerve; pleural effusion from obstruction 
of the great vessels in the mediastinum; 
ascites from vascular obstruction by en- 
larged nodes in the mesentery or in the 
retroperitoneal spaces; edema of the lower 
extremities by vascular obstruction in the 
iliac or inguinal regions; infiltration of the 
testis; involvement of bone by direct ero- 
sion or by invasion of the marrow; infiltra- 
tion of the spinal canal and secondary 
lesions of the spinal cord; infiltration of 
the brain, and secondary infection asso- 
ciated with lymphoblastoma. This enumer- 
ation is based on cases actually observed. 
Some of these complications have been 
seen in many cases, while others have been 
known to occur only in a few instances. 
This incomplete list may serve to give an 
idea of the varied character of the compli- 
cations that may be encountered in lym- 
phoblastoma. 

When we undertook to write on this 
subject the intention was to consider from 
the clinical and therapeutic standpoints all 
the complications mentioned, but it soon 
became apparent that such a task was alto- 
gether too ambitious for a single paper. 
Therefore, we have found ourselves obliged 
to limit the scope of this paper to a few 
complications which seem especially inter- 
esting. 

Fever and Pruritus. Fever and pruritus, 
with or without toxic or infiltrative lesions 
of the skin, indicate lymphoblastomatous 
invasion (Hodgkin’s disease or lymphosar- 
coma) of the abdominal (retroperitoneal) 
nodes. Why this should be so remains an 
unsolved problem, but that it usually is so 
is proved by the fact that both the fever 
and itching, and the cutaneous lesions also 
when these are present, usually diminish 
rapidly after thorough irradiation of the 
abdomen, whereas such a favorable effect 
is not observed after irradiation of other 
regions. Enlarged retroperitoneal nodes 
may or may not be readily palpated. This 
depends on the degree of enlargement of 
the nodes, on the muscular development 


Aucust, 1936 


and tone of the abdominal wall, on the 
ability of the patient to relax, and on the 
skill of the examiner. When individual 
nodes cannot be felt in the epigastric region 
and on each side of the spinal column, a 
sensation of undue resistance and tender- 
ness on deep pressure is commonly obtained. 
This finding is usually bilateral, but the 
lymphadenopathy may be more _ pro- 
nounced on one side than on the other. 
Sometimes, in fact, enlarged nodes on the 
left side may form a mass that may deceive 
one into assuming that he is palpating an 
enlarged spleen instead of a mass of hyper- 
plastic lymph nodes; or, if the mass is situ- 
ated high on the right side, it may erro- 
neously be thought to represent the liver. 
Sometimes, also, the anterior, inferior bor- 
der of the liver may be abnormally low, and 
it may be assumed that the liver has be- 
come infiltrated by the lymphoblastoma- 
tous process. Hepatic infiltration or metas- 
tasis does occur in some cases, usually late 
in the course of the disease; in the majority 
of cases, however, the liver is probably not 
affected but is pushed forward and down- 
ward by enlarged retroperitoneal nodes 
crowding the posterior part of the organ 
upward and forward. Evidence to support 
this view is to be found in the fact that, as 
the retroperitoneal nodes retrogress after 
thorough irradiation, the liver rapidly re- 
sumes its normal position. 


The foregoing physical indications of | 


lymphoblastomatous hyperplasia of the 
retro-abdominal nodes are often associated 
with more or less telltale symptoms, such 
as an increasing sensation of fullness in the 
epigastrium after even a moderate meal, an 
increasing tendency for gas to accumulate 
in the bowel, with belching or abnormal 
flatulence or both, and increasing constipa- 
tion and vomiting. The presence of any or 
all of these symptoms, even when enlarged 
abdominal nodes cannot be _ palpated, 
might suggest enlargement of these retro- 
abdominal nodes. By themselves, however, 
they are not conclusive. The most signifi- 
cant feature is the gradual increase of these 
symptoms. 
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Case 1. The patient, a man, aged sixty-three, 
who registered at The Clinic on April 11, 1935, 
had for years suffered from headache, so-called 
attacks of “‘biliousness,” indigestion, and con- 
stipation, and from frequent periods of exhaus- 
tion ever since his marriage. This indigestion 
always had come on soon after eating, had been 
accompanied by gaseous distention, had been 
made worse by food and had never been re- 
lieved by soda. It had also been accompanied 
by a burning sensation around the stomach 
and by a sour taste. He had spent much time at 
various health resorts. Three times in his life, 
once when a young man, once in 1918, and 
once in 1931, he had had three attacks of rather 
severe pain in the lower part of the abdomen, 
and for this he had been given morphine, with 
relief. In 1931 his appendix and gallbladder had 
been removed; this had been followed by relief 
from constipation and by improvement in 
digestion. Early in 1932, his health again had 
slumped and a corneal ulcer had developed; 
treatment with typhoid vaccine had been suc- 
cessful. In 1933, the strain of business condi- 
tions again had caused his health to deteriorate. 
In the spring of 1934, he had noticed a gradual 
thickening, frst of the lower lid and later of 
the upper lid, of both eyes. This had been ac- 
companied by photophobia. For many years 
he had been troubled by a disease of the skin, 
characterized at first by macular and later by 
papular lesions, but ‘recently this had been ac- 
companied by marked itching and had been 
called urticaria. In January, 1935, chills, fever, 
and night sweats, accompanied by nausea and 
vomiting, had developed. A second, similar 
“attack” had occurred in February, 1935. 

Physical examination disclosed thickened 
eyelids with impairment of vision, apparently 
from conjunctival edema, slight enlargement 
of the cervical, axillary, and inguinal lymph 
nodes on both sides, and increased resistance 
and a doughy sensation on palpating the upper 
part of the abdomen, suggesting enlarged 
retroperitoneal nodes. Careful palpation of the 
relaxed abdomen enabled one to feel definitely 
enlarged nodes in the epigastric and umbilical 
regions as well as along each side of the spinal 
column. Microscopic examination, by Broders, 
of a lymph node removed from the left axilla 
revealed lymphosarcoma. Even without biopsy, 
however, the general lymphadenopathy pointed 
to lymphoblastoma, and the long-continued 
fever and pruritus were almost certain indica- 
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tions of lymphoblastomatous invasion of the 
abdominal (retroperitoneal) nodes. 

On April 20 and 21, 1935, the periocular in- 
filtration was treated with radjum; 6,270 mg- 
hr. of radium irradiation was given to both eyes 
in the form of a surface pack. Between April 22 
and May 2, 1935, both sides of the neck and 
the entire abdomen were exposed to roentgen 
rays generated at 135 kv. (peak), filtered 
through 4 mm. of aluminum (neck and an- 
terior surface of abdomen) and 6 mm. of 
aluminum (posterior aspect of abdomen), at a 
focal-skin distance of 40 cm., each of the two 
cervical and four anterior abdominal fields re- 
ceiving 5 ma. for eighteen minutes (558 r in 
air) and each of the four posterior abdominal 
fields receiving 5 ma. for twenty-eight minutes 
(S60 r in air). 

The patient’s condition improved rapidly. 
By the time the combined course of treatment 
was completed, the infiltration of the eyelids 
and edema of the conjunctiva had diminished 
to such an extent that he could read a news- 
paper. Since then the eyes have returned to 
normal, the fever and itching have subsided, 
and the general health of the patient has im- 
proved greatly. 


In this case the disease had probably 
been present much longer than the patient 
or his attending physicians realized. The 
cutaneous manifestations from which he 
had suffered for many years are strongly 
suggestive, if not absolutely conclusive, on 
this point. In fact, the tendency to recur- 
ring periods of ill health may have been 
directly related. Moreover, the disease had 
probably begun in the abdominal nodes, 
and chronic appendicitis or cholecystitis 
may well have been the immediate etiologic 
factor. If more information were available 
about the condition of the appendix and 
gallbladder at the time these organs were 
removed, the relationship might be more 
definite. 

In irradiating the abdomen it is a com- 
mon practice to expose this part of the 
trunk through one anterior and one pos- 
terior field. But when, as in lymphoblas- 
toma and certain other neoplastic processes 
it is essential to include all the lymph nodes 
from the diaphragm down to and including 
the groin, this can be accomplished much 
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more effectively by dividing the anterior 
aspect of the abdomen (from xiphoid car- 
tilage to groin) into four fields, with the 
navel as a center, and by dividing the pos- 
terior aspect into four additional and cor- 
responding fields. The several beams of 
rays should then be made to converge 
toward the median line, where most of the 
nodes are situated. Thus, not only are the 
abdomen and its contents more uniformly 
irradiated, but the effect of many converg- 
ing beams of rays on the lymphoblastomat- 
ous process and its clinical manifestations 
is much greater than when only one an- 
terior and one posterior field are exposed. 

Infiltration of Periocular Tissues. \n- 
stead of infiltrating the eyelids, as in this 
case, lymphoblastoma sometimes infil- 
trates the periocular tissues within the 
orbit. This may cause the eyeball to pro- 
trude and vision may be more or less im- 
paired. In such cases palpation around the 
eyeball usually elicits the sensation of 
nodular masses. Irradiation of the entire 
orbit and its contents, without any attempt 
to protect the eyeball, is followed by rapid 
improvement, and normal conditions are 
usually restored within two or three weeks. 
Of course, the quantitative dose to each 
orbital field should not exceed 80 per cent 
of the tolerance limit of the skin of the eye- 
lids and of the conjunctiva. A dose larger 
than this might cause conjunctivitis and, 
especially in children, might lead to de- 
generation of the crystalline lens (cataract) 
which might not become apparent until 
two or three years later. 

Case 11. Prior to July, 1934, the health of 
this patient, a woman, aged fifty-six, who regis- 
tered at The Clinic on February 15, 1935, had 
always been good. She had then become dis- 
tressed by abdominal discomfort which she 
described as “stomach ache.” This was situated 
in the lower part of the abdomen and was not 
associated with chills, fever, nausea, vomiting, 
or diarrhea until the middle of September. At 
that time a roentgenologic examination of the 
gastrointestinal tract had been said to reveal 
that the walls of the ascending colon were ab- 
normally thick. Medication had been pre- 
scribed, and dietary changes involving a restric- 
tion of certain meats and sugar had been ad- 
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vised. Her condition had improved until De- 
cember, when the abdominal distress had re- 
turned and her weight had gradually decreased. 
The abdominal distress was of the nature of a 
dull, gnawing ache, mainly in the right lower 
quadrant. Her general condition had deterio- 
rated, her strength had diminished, and she 
had begun to vomit. The pain and vomiting 
were not related to meals, but a cup of milk or 
tablets of milk of magnesia gave partial relief. 
The vomited material never contained blood 
but at times it was brown and resembled coffee 
grounds. Constipation was an old affair. Jaun- 
dice had never been noticed. She had lost about 
30 pounds (13.6 kg.) in three months. On ac- 
count of what had been called lumbago, all her 
teeth had been extracted several years previ- 
ously. Another roentgenologic examination, ten 
days before her arrival at The Clinic, was said 
to have shown a mass in the stomach. 

On physical examination at The Clinic, pal- 
pation of the abdomen elicited the indefinite 
sensation of a mass in the epigastric region, 
with tenderness; the mass did not move ap- 
preciably with respiration. Examination of the 
lungs, heart, pelvis, rectum, and extremities 
gave negative results. A roentgenologic exami- 
nation of the stomach on February 18 revealed 
an extensive filling defect in the prepyloric and 
pyloric portions of the stomach (Fig. 1). 

On February 22, 1935, an exploratory lapa- 
rotomy was performed. On the posterior wall 
of the stomach, and extending posteriorly, 
where it had perforated against the pancreas, 
the surgeon found a lesion which appeared to 
be a carcinoma. The lymph nodes in the gastro- 
colic and gastrohepatic portions of the omen- 
tum were greatly enlarged. One of these nodes 
was removed and microscopic examination 
showed lymphosarcoma, grade 4. No further 
surgical procedures were attempted but, be- 
tween March 4 and 14, a course of roentgen 
treatment was directed to the entire abdomen 
through four anterior and four posterior fields, 
and the neck also was irradiated because nodes 
in the left submaxillary triangle, which had not 
been felt before, were rapidly enlarging. The 
patient’s condition soon began to improve, the 
abdominal pain and vomiting disappeared, and 
her weight and strength increased rapidly. A 
second roentgenologic examination, on April 22, 
showed marked improvement in the appearance 
of the stomach (Fig. 2). Between April 23 and 
27 the patient received a second course of roent- 
gen irradiation similar to the first. 
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The patient’s condition continued to im- 
prove for about two weeks, when pain around 
the stomach and in the lower part of the ab- 
domen reappeared. Abdominal palpation en- 
abled one to feel numerous enlarged nodes; the 
axillary nodes also were involved. A roent- 
genologic examination on June 3 (Fig. 3) re- 
vealed an infiltrating lesion of the upper half 
of the posterior wall of the stomach and what 
appeared as areas of ulceration. Another course 
of roentgen irradiation, similar to the two previ- 
ous courses, was given between June 4 and Io. 
Although the patient’s weight increased slightly 
and the abdominal pain diminished for two 
weeks, her condition soon began to deteriorate 


Fic. 1. Case m1. Roentgenogram of the stomach 
February 18, 1935. Large filling defect in the pre- 
pyloric and pyloric portions of the organ. 


once more. A fourth course of treatment to the 
abdominal, axillary, and cervical nodes was not 
followed by more than slight, transient im- 
provement. Since then, her condition has 
slowly been growing worse, and death seems 
only a question of a short time. 


From the history and clinical circum- 
stances it seems likely either that the dis- 
ease had been present much longer than 
the patient realized or that it has been 
more acute than in the average case. In 
cases in which the disease is relatively 
acute, its course tends to be much more 
rapid and short than in cases in which the 
disease is more chronic. In the latter cases, 
as is well known, the lymphoblastomatous 
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Fic. 2. Case 1. Roentgenogram of the stomach April 
22, 1935. Large filling defect in the prepyloric and 
pyloric portions of the stomach. Some of the 
barium passes through the region, however, and 
the patient’s symptoms have improved consider- 


ably. 


process may continue for many years, 
especially when the patient receives thor- 
ough and systematic treatment. More- 
over, the more acute the disease, the less 
effective is radiotherapy. 

Abdominal Lymphoblastoma Simulating 


Fic. 3. Case 11. Roentgenogram of the stomach June 
3, 1935, showing marked diminution in the gastric 
filling defect. The condition of the patient has im- 
proved a great deal. 
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Fic. 4. Case m1. Roentgenogram of the thorax 
February 23, 1931. Moderate widening of medi- 
astinal shadow with apparent enlargement of some 
of the lymph nodes in the hilus of the lung, es- 
pecially on the right side. 


Ulcer. Occasionally, lymphoblastoma may 
be confined to the abdomen for some time, 
and the symptoms may strongly suggest 
gastric or duodenal ulcer. Such cases often 
are subjected to laparotomy on the clinical 
assumption of ulcer, and only when the 
pathologist examines sections of tissue re- 
moved from the affected stomach or duo- 
denum, or from nearby nodes, is the lym- 
phoblastomatous character of the lesion 
revealed. Some time later, other nodes in 
the mediastinum, neck, axilla, or groin may 
enlarge and thus furnish additional evi- 
dence. If space were available, several 
cases of this kind might be recorded. 
Case 111. For years this patient, a man, aged 
twenty-three, who registered at The Clinic on 
February 23, 1931, had had frequent respira- 
tory infections, with cough. About eight 
months prior to his registration in The Clinic 
he had noticed enlarged lymph nodes on the 
right side of the neck and a physician had told 
him that these were tuberculous. About three 
weeks before, another physician had removed a 
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node from the right supraclavicular region and 
had submitted it to a pathologist, who had 
interpreted the sections as representing Hodg- 
kin’s disease. A roentgenogram of the thorax 
also had been made, and the patient said he 
had been told that the enlargement of the 
cervical nodes was caused by a tumor in the 
thorax. He then had received two roentgen 
treatments to the thorax but none to the neck. 
According to him, this had been followed by 
prompt and substantial reduction in size of the 
enlarged nodes. At no time had he lost any 
weight, but slight exertion had caused him to 
become unduly fatigued. He still complained of 
nasopharyngeal discharge and a paroxysmal 
cough, without hemoptysis. The gastrointes- 
tinal tract functioned normally. 

On examination, moderately enlarged nodes 
were found in the right submaxillary and right 
supraclavicular regions, as well as on the left 
side of the neck, in both axillae, and both 
groins. The mucous membrane of the nose and 
nasopharynx presented evidence of chronic 
inflammation and was covered with purulent 
discharge. A roentgenogram of the thorax, 
taken February 23, 1931, showed moderate 
widening of the mediastinal shadow (Fig. 4). 
The patient was quite certain that the cervical 
nodes were much smaller than they had been 
before the thorax had been irradiated. The 
condition was clearly one of lymphoblastoma. 

Between February 23 and March 3, roent- 
gen irradiation was directed to both sides of 
the neck, to both axillae and groins, as well 
as to the mediastinum (two anterior and two 
posterior fields), and to the lower thoracic and 
lumbar regions from behind. The technical con- 
ditions of irradiation were much as in the 
previous case. When the patient returned, on 
April 13, 1931, the previously palpable nodes 
had disappeared, the cough and dyspnea had 
greatly diminished, and his general condition 
was excellent. He was still weak, but his 
strength had gradually increased. Occasional 
pain around one hip pointed to enlarged ret- 
roperitoneal nodes in the lumbar region. A 
second course of treatment, similar to the 
previous one, was given between April 14 and 
17, 1931. 

In June, 1931, the patient’s condition was 
excellent, his former symptoms had disap- 
peared, and his strength had continued to in- 
crease. A thoracic roentgenogram, on June g, 
1931 (Fig. 5), revealed what was regarded as 
infiltration of the central portion of both lungs. 
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On this occasion treatment was not given; the 
patient was instructed to return in three 
months. In October, 1931, with the exception 
of an occasional cough in the morning, the 
patient was as free from symptoms as from 
evidence of lymphadenopathy and treatment 
was not required. 

When the patient was again examined, in 
June, 1932, a few small nodes could be felt in 
the left axilla and groin. He still complained of 
tiring easily and had been afraid to go back to 
work, but since he had been receiving $50.00 
a month from an insurance company this may 
have been a strong deterrent to labor. At any 
rate his appearance was that of perfect health. 

The patient returned to The Clinic in March, 
1933. For about six months he had had a 
sensation of tightness and soreness in the 
thorax which had increased gradually and had 
been accompanied by a rather severe cough. 
He had not noticed any fever, but itching, pain 
in the lower part of the abdomen, and weakness 
and loss of weight were"mentioned. The naso- 
pharynx and pharynx were normal, but a roent- 
genographic examination, on March 7, dis- 
closed “extensive metastasis to both lungs.” 


Fic. 5. Case 111. Roentgenogram of the thorax June 
9, 1931, showing persistent widening of the shadow 
cast by the mediastinal structures and slight 
residual enlargement of mediastinal nodes, es- 
pecially at the hilus of the right lung. 


Unusual Complications of Lymphoblastoma 


Fic. 6. Case 1. Roentgenogram of the thorax 
March 7, 1933. Extensive nodular metastasis or 
infiltration throughout both lungs. 


Inspection of the roentgenograms revealed in- 
numerable nodules of different size scattered 
throughout both lungs (Fig. 6). These nodules 
seemed rather large for a tuberculous process, 
but the possibility could not be excluded. On 
the whole, however, the antecedent history and 
clinical manifestations and physical findings 
made a diffuse, nodular, lymphoblastomatous 
infiltration of the lungs most likely. To dis- 
tinguish between these two possibilities, an- 
other course of roentgen treatment, directed 
mainly to the lungs but also to the cervical, 
axillary, inguinal, and lumbar regions, was 
given between March 8 and 11. This was fol- 
lowed by such rapid improvement that the idea 
of pulmonary tuberculosis had to be discarded 
in favor of lymphoblastomatous infiltration. 
When the patient returned in September, 
1933, his condition had improved considerably 
as far as the respiratory tract was concerned, 
but, during the preceding month, the cough 
seemed to increase again, and complaint of 
pain in the upper part of the abdomen was 
made. All the superficial lymph nodes were 
now reduced to barely palpable granules, but a 
sensation of deep resistance on palpating the 
upper part of the abdomen pointed to per- 
sistent enlargement of the retroperitoneal 
nodes. A roentgenogram of the thorax, made 
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Fic. 7. Case ur. Roentgenogram of the thorax 
September 12, 1933. Marked resolution of the 
nodular infiltration in both lungs. 


on September 12, 1933, showed marked resolu- 
tion of the greater part of the nodular, pul- 
monary infiltration (Fig. 7). Another course of 
treatment to the thorax and abdomen was 
given between September 12 and 16, 1933. In 
October the cough had greatly improved and 
the abdominal pain and general pruritus had 
disappeared. Comparison of a roentgenogram 
made on October 10, 19335 with the previous 
ones revealed still greater improvement in the 
condition of the lungs (Fig. 8). 

This patient has not been seen since that 
time, but he was admitted to the University 
Hospital, Minneapolis, in April, 1935, and a 
roentgenogram made there and graciously for- 
warded by Dr. Rigler showed the condition of 
the lungs to be even better than it had been in 
September and October, 1933. 


Lymphoblastomatous Infiltration. While 
uncommon, lymphoblastomatous infiltra- 
tion of the lungs is not rare. Sometimes it is 
confined to the upper or to the central 
portion of the lungs, but sometimes, as in 
Case 11, it may be rather widespread. Such 
nodular infiltration probably means lym- 
phoblastomatous invasion of the small 
lymphoid nodules related to the bronchial 


tree. From a diagnostic point of view, the 
problem is to distinguish it from tubercu- 
losis. The history and clinical features 
usually give invaluable assistance but, 
when lymphoblastoma is etiologically re- 
lated to a tuberculous process, recognition 
of the character of the pulmonary lesions 
becomes clinically difficult. Here, radio- 
therapy may render invaluable service. If 
exposure of the lungs to a moderate quanti- 
tative dose of roentgen rays through four 
fields is followed by rapid improvement in 
the condition of the patient and by corre- 
sponding resolution of the infiltrative 
lesions, the conclusion that these were of 
the nature of lymphoblastoma is inesca- 
pable. It has long been well known that the 
response of tuberculous lesions to irradia- 
tion is characteristically slow and contrasts 
sharply with the rapid action of irradiation 
on lymphoblastomatous lesions. 


Case tv. The patient in this case was a man, 
aged forty-six, who registered at The Clinic on 
May 10, 1929. In July, 1928, severe abdominal 
cramps had suddenly developed and had con- 
tinued for two or three days. This had not been 


Fic. 8. Case 11. Roentgenogram of the thorax 
October 10, 1933. Almost complete resolution of 
nodular infiltration in both lungs. 
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accompanied by nausea, vomiting, or diarrhea. 
Kor several days afterward the patient had been 
conscious of a heavy sensation in the epigastric 
region. About two weeks later, he had become 
aware of a slight daily fever which had been ac- 
companied by lassitude and had continued 
about two weeks. He then had recovered his 
usual health until September 1, 1928, when 
he had a temperature of about 100° F. for ten 
days. On September 28 a third attack had be- 
gun, and this time the afternoon temperature 
had risen to 101°F. A fourth attack had 
started cn October 20, 1928, and the tempera- 
ture had mounted to 103° F. Each bout of 
fever had lasted about ten days. Between times 
he had felt quite well. On November 11, 1928, 
another attack had begun, and for about two 
weeks the temperature had varied between 102° 
and 105° F. During this bout the patient had 
been admitted to a hospital and had been said 
to have a positive Widal test. After the fever 
had subsided, he had been up and about for 
only five days when, on December 15, 1928, 
fever had recurred. He had returned home on 
January 1, 1929, free from fever, but on Janu- 
ary 1$ the temperature had again risen to 102° 
IF. and the fever had lasted about twelve days. 
Typhoid vaccine had then been administered 
and, during the two weeks that he had been 
confined to bed, he had remained free from 
fever. But as soon as he had left the bed the 
fever had returned. Since then he had had 
similar attacks about once a month, each at- 
tack lasting from ten to fifteen days. At no 
time after the first attack had the fever been 
accompanied by pain or digestive disturbances, 
but he had little or no appetite and was weak. 
The bowels had always functioned regularly, 
except during bouts of fever. 

Inability to eat during the periods of fever 
had caused him to lose weight, but he had re- 
covered this soon after the fever disappeared. 
His weight was only 10 pounds (4.5 kg.) below 
the normal level. At one time, in December, 
1928, he had become very weak and, although 
he regained some strength, he still remained 
rather weak. The latest bout of fever had been 
accompanied by cough. He had been free from 
cardiac or gastrointestinal disturbances since 
the initial attack, but during several attacks 
bleeding from the nasal mucous membrane had 
occurred. Prior to this illness he had had dental 
difficulties of an unrecorded nature and, in 
January, 1935, one tooth was said to have 
“ulcerated.” 
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On examination, a number of moderately en- 
larged cervical, axillary, and inguinal nodes 
were found. A deep, boggy induration in the 
epigastric, left hypochondriac, and umbilical 
portions of the abdomen, with resistance and 
tenderness on palpation, pointed to enlarged 
retroperitoneal nodes as a part of the lympho- 
blastomatous process. A node, removed from 
the left axilla and examined microscopically, 
was reported as revealing lymphoblastoma of 
the Hodgkin’s type. Between May 27 and 
June 5, 1929, a course of roentgen treatment 
was directed to the cervical and axillary regions 
as well as to the entire trunk, including the 
groins. This was done with rays generated at 
135 kv. (peak), filtered through 4 mm. of 
aluminum (neck, axilla, anterior abdomen and 
groin), or through 6 mm. of alumiaum (anterior 
and posterior thoracic, lower thoracic, and 
lumbar fields on each side), each field receiving 
approximately 600 r measured in air. 

The fever and pruritus diminished rapidly 
and disappeared and the patient’s strength in- 
creased. About the middle of June, edema of 
both ankles developed, probably from vascular 
obstruction by enlarged iliac nodes. A second 
course of treatment, similar to the first, was 
given between July 2 and g, 1929. When the 
patient returned, at the end of July, his weight 
had increased 5 pounds (2.3. kg.), the edema 
of the ankles had disappeared, the fever and 
itching had not returned, and his general con- 
dition was excellent. A third course of roentgen 
irradiation was directed to the abdomen, 
through four anterior and four posterior fields, 
between July 30 and August 2, 1929. 

In October, 1929, fever again developed, the 
patient’s appetite and strength diminished 
perceptibly, and he became unduly slow in 
thought and speech. It seemed so obvious that 
the abdominal nodes were again active and that 
metastasis to the brain had taken place that, 
between October 16 and 23, a course of roent- 
gen irradiation was directed to the upper two- 
thirds of the abdomen through two anterior 
and two posterior fields, and to the entire cere- 
brum through four fields; the conditions of ir- 
radiation were similar to those used on previous 
occasions. Within one week the manifestations 
of cerebral metastasis (marked slowness of 
thought and speech) disappeared. When the 
patient returned in November, his cerebral 
processes were entirely normal and the fever 
and itching had disappeared. Another course 
of treatment, directed to the head only, was 
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given on November 20 and 21, 1929. One week 
before Christmas, diarrhea and fever de- 
veloped and continued for about ten days, after 
which they gradually subsided. On January 16 
and 17, 1930, roentgen irradiation was directed 
to the upper two-thirds of the abdomen 
through two anterior and two posterior fields. 
A period of considerable improvement followed 
but, in March, 1930, the fever returned and 
the patient’s strength gradually waned. He died 
on May 6, 1930. 


This case is interesting chiefly because of 


the cerebral metastasis and its prompt dis- 
appearance after irradiation of the head, 
but it also illustrates another important 
point. The duration of the disease in dif- 
ferent patients varies a great deal. While 
this may have some relation to the extent 
of involvement in many cases, in others the 
relation between the duration and extent 
of the disease is not nearly so obvious as 
one might expect. The most significant 
factors in the duration of the disease, and 
therefore in the probable survival of the 
patient are the relative acuteness or chro- 
nicity of the pathologic process and the 
thoroughness of treatment. When lym- 
phoblastoma develops in children or young 
adults, its course tends to be more rapid 
than in older persons, in many of whom, 
especially those who have received system- 
atic and thorough treatment, the disease 
may continue for years. In other words, 
periods of moderate lymphoblastomatous 
activity may be interrupted by long inter- 
vals during which the disease is in abey- 
ance. During such periods of relative arrest, 
the patient may feel as well as ever and 
may be able to carry on all his usual activi- 
ties and may even be able to do hard physi- 
cal labor. It is not uncommon for such 
patients to survive for ten or fifteen years. 
In the majority of cases in which the dis- 
ease is not acute, the degree of chronicity 
varies greatly. 

Infection. An uncommon complication, 
examples of which cannot be cited for lack 
of space, is the association of infection and 
lymphoblastoma, not as an etiologic factor 
but as a part of the disease. To make our 
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meaning clear, a patient may present him- 
self with enlarged cervical nodes but, be- 
sides the hyperplastic nodes, there is evi- 
dence of acute infection of the cervical 
tissues, diffuse swelling and induration, 
redness of the overlying skin, tenderness, 
and fever, the character of which suggests 
a septic process. The reason for drawing at- 
tention to this complication is that it has a 
marked influence on the radiosensitiveness 
of the lymphoblastomatous nodes. Instead 
of undergoing rapid retrogression during 
and after irradiation, as may be expected 
when secondary infection is not present, 
the affected lymph nodes hardly change at 
all until an outlet for the pus has been 
provided by surgical means. Otherwise, 
surgical procedures may be hazardous. 
Once this has been done, the enlarged 
lymph nodes may usually be counted on to 
retrogress at the ordinary rate. In some 
cases, however, the lymphoblastomatous 
nodes do not recover their usual sensitive- 
ness to irradiation for a short time. Unfor- 
tunately, secondary infection may not 
infrequently prove to be a sinister compli- 
cation, and death may supervene because 
active measures to relieve the situation are 
not taken until it is too late. 


TECHNIQUE OF IRRADIATION 


Concerning the technique of irradiation 
for lymphoblastoma, some divergence of 
opinion still exists. Impressed by the im- 
mediate recession of lymphadenopathy 
when the affected regions are exposed to 
rays generated at 200 kv. (peak), some phy- 
sicians are not aware that equal or better 
results may be obtained with rays gener- 
ated at 135 kv. (peak) and filtered through 
4 mm. or 6 mm. of aluminum, according 
to the situation of the nodes. Since the dis- 
ease tends to extend from one group of 
nodes to another, regardless of the tech- 
nique of irradiation, and since permanent 
cure in all but very few cases is out of the 
question, the course of wisdom would seem 
to be to adopt a technique that can be re- 
peated at intervals for an indefinite period. 
Treatment with rays generated at 200 kv., 
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unless the quantitative dose per field is 
considerably below the limit of tolerance of 
the skin, may not be repeated more than a 
few times without risk of jeopardizing the 
integrity of normal tissues or of inducing 
deleterious changes in the cellular elements 
of the blood. When, on the other hand, full 
or tolerance doses of rays generated at mo- 
derate voltage are employed, the same or 
even greater danger must be faced. But 
when only a moderate quantitative dose 
of similar rays are directed to each field, 
the treatment may often be repeated at 
intervals for months or years without much 
loss of radiosensitiveness on the part of the 
diseased cells. Under these conditions, also, 
deleterious changes in the blood are less 
likely to occur. The greater penetration of 
rays generated at 200 kv. is a disadvantage. 
The lymphoid tissues are so radiosensitive 
that such penetration is unnecessary. In 
the long run, the interests of most patients 
suffering from this disease seem to be more 
effectively served when manifestations of 
the disease are treated with moderate doses 
of rays generated at moderate voltage. 

Much more important than the voltage 
at which the rays are produced, however, 
is the precise method or plan of ir -7diation. 
By this is meant the number c’  eams of 
rays with relation to the clinica’ anifesta- 
tions of the disease and to the p!,, sical find- 
ings, the care with which the beams of rays 
are directed to the affected regions, and the 
quantitative dose per field. Maximal doses 
are to be avoided because of the danger of 
inducing cutaneous changes which may 
shortly prevent subsequent treatment. 
Patients who have been subjected repeat- 
edly to maximal doses may subsequently 
become pitiful examples of such excessive 
zeal. 

DISCUSSION 

Dr. Frank W. Konzetmann, Philadelphia. 
There has been a growing tendency in America 
in recent years to classify Hodgkin’s disease 
among the lymphoblastomas. I think that this 
is dangerous, for we will soon be in the same 
state of confusion as we were a number of years 
ago when all cases of lymph node enlargement, 
without a leukemic blood picture, were called 
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pseudoleukemia. Those who support the in- 
fectious nature of Hodgkin’s disease have a 
great many points to support such a view. Per- 
sonally, | support the neoplastic theory of 
Hodgkin’s disease. Dr. Peirce and Dr. Jacox 
have well demonstrated the importance of the 
roentgen ray in the treatment of Hodgkin’s 
disease. Dr. W. E. Chamberlain, at Temple 
University, has had a similar striking success 
in the treatment of cases. 

Dr. Konzelmann then showed a few slides, 
and concluded by saying: 

I was very interested in what Dr. Desjardins 
had to say about the relation of abdominal 
node enlargement to pruritus. We had not 
noticed such a relationship in our cases and it 
will be with a great deal of interest that I shall 
review my own autopsy material in the light 
of what he said. 

I found these presentations not only very 
interesting but very instructive, for many new 
thoughts have been added to what I already 
know of Hodgkin’s disease. 


Dr. Peirce (closing). I wish to concur in Dr. 
Desjardins’ comments regarding the clinical 
symptoms of lymph node involvement, al- 
though we did not enter into a widespread dis- 
cussion of this point. Pruritus is common, par- 
ticularly in those patients who have never had 
any irradiation over the abdominal nodes. That 
was true in the two cases of pleural involve- 
ment which I showed. 

I appreciate very much Dr. Konzelmann’s 
comment. We believe Hodgkin’s disease be- 
longs to the neoplastic group, but there are 
certain arguments which can be employed and 
are employed very legitimately in the con- 
sideration of a possible inflammatcry inciting 
cause. 


Dr. Desyarpins (closing). | am grateful to 
Dr. Konzelmann for being so considerate. 
About abdominal involvement, until ten years 
ago I did not realize its significance, but gradu- 
ally the relationship between abdominal in- 
volvement and the itching, the fever and 
cutaneous manifestations in many cases be- 
came so overwhelming that they could not be 
disregarded. Now, when a patient complains of 
itching, fever, with or without cutaneous mani- 
festations, therapeutic attention is first con- 
centrated on the abdomen, and in a short time 
the symptoms diminish and the patient’s con- 
dition improves. It will be interesting to see if 
the experience of others will confirm our own. 
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ORDERLY PROCEDURE IN THE ROENTGEN 
DIAGNOSIS OF INTRATHORACIC TUMORS 


By WILLIAM H. STEWART, M.D., avd H. EARL ILLICK, M.D. 


NEW YORK CITY 


OENTGEN examination of the thorax 

too often is limited to roentgenoscopy 
and roentgenograms in the standard pos- 
teroanterior position. Too little effort is 
made to use certain well-known positions 
or procedures which may aid greatly in es- 
tablishing the diagnosis. 

In the case of neoplasms the patient may 
be examined a great many times during 
the course of the disease. These compara- 
tive re-examinations can be of added bene- 
fit if with the above ordinary technique is 
combined reasonable variation and orderly 
procedure so that the greatest possible 
diagnostic information may be obtained. 

It is the purpose of this brief presenta- 
tion to call attention to some of the less 
commonly used methods of roentgen exam- 
ination of the thorax and attempt to sug- 
gest when they may be used to best ad- 
vantage. These procedures may be enu- 
merated and considered under the follow- 
ing headings: 


Roentgenoscopy 

Roentgenography 

Pneumothorax with or without as- 
piration 

4. Bronchography 

5. Esophagraphy 


1. Roentgenoscopy. The patient coming 
for diagnosis of a chest lesion is first given 
a preliminary roentgenoscopy in all pos- 
sible positions. From the information thus 
obtained, a roentgenographic examination 
is made which will serve to bring out the 
salient diagnostic features. 

The roentgenoscope used is shock-proof 
and permits instantaneous roentgeno- 
graphic exposures at a predetermined set- 
ting, if desired. Thus if a lesion is well 
demonstrated at some unusual angle dur- 
ing roentgenoscopy, a roentgenogram may 
be made immediately to record the finding. 


A motor-driven tilt-table is also avail- 
able for the patient too sick to stand which 
permits positioning in any conceivable 

2. Roentgenography. The usual stere- 
oscopic posteroanterior films are routine 
but in addition other valuable postures 
may be indicated, such as: 

(a) True Lateral: In this attitude the 
patient has the diseased side against the 
film, the roentgen tube opposite and the 
arms elevated above the head. A sagittal 
view of the thorax results. This is es- 
pecially useful for outlining the position of 
the interlobar fissures and mediastinal 
relations. 

(6) Lateral in the Prone Position with 
the Affected Side Uppermost: The film 
may be anterior or posterior; the tube op- 
posite. The patient lies on the normal side, 
compressing the lung and forcing maxi- 
mum expansion of the affected side. This 
will bring out the costophrenic angle re- 
gion most satisfactorily, demonstrating the 
degree of areation. Fluid levels are detected 
in patients too weak to stand. When bedside 
examinations are made, this film is a ne- 
cessity. It is most valuable in routine 
examination of post-pneumonic complica- 
tions. 

(c) Oblique: Erect or prone. Roentgeno- 
scopically, the examiner may find that one 
or the other oblique position best demon- 
strates the lesion; this is especially true in 
mediastinal growths. A tumor causing 
only slight abnormality when viewed in 
ordinary stereoroentgenograms may be of 
considerable size when viewed obliquely. 
Films taken immediately on the roentgeno- 
scope may best demonstrate these changes. 

(d) Potter-Bucky Films: Very rapid 
chest examinations made without a Potter- 
Bucky at 1/30 second with low kilovoltage 
are used to bring out the finer pulmonary 
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detail necessary for the early detection of 
pulmonary tuberculosis but do not always 
penetrate densities due to tumor or in- 
flammation. Such areas due to consolida- 
tion around abscess cavities, bronchiecta- 
sis, tumors and such lesions are poorly de- 
fined requiring better penetration and 
higher kilovoltage. In such cases a film 
made with the Potter-Bucky diaphragm, 
the patient erect or supine, may give valu- 
able information such as fluid levels, bone 
erosion, calcific deposit in the tumor or 
pericardium or tumor masses behind the 
heart shadow. 

3. Pneumothorax with or without Aspira- 
tion. The findings with the above methods 
may reveal only a dense shadow occupying 
a portion of the chest on the affected side, 
which may be due to free fluid in the 
pleural cavity or to tumor masses. If 
pleural exudate is present, it is important 
to withdraw as much as the patient can 
comfortably stand and replace with air. 
Fluid may need to be withdrawn daily for 
several times and air introduced. Pneumo- 
thorax is a method of extreme value in the 
recognition of malignancies of the lung, 
pleura and mediastinum. 

Bronchography. This is the-next im- 
portant step in the diagnosis of tumors and 


|. ROUTINE CHEST EXAMINATION 
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Fic. 1. July 25, 1934. An indefinite density at the 
left base. What is the lesion? 


Roentgen Diagnosis of Intrathoracic Tumors 
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PNEUMOTHORAX 


Fic. 2. August 8, 1934. Following pneumothorax the 
tumor mass is demonstrated in the lower lobe. 


obstructions. We use any one of three 
methods to introduce the opaque oil. 

(a) At the time the bronchoscopic exam- 
ination is made, the opaque material can 
be injected through the bronchoscope di- 
rectly into the diseased area which is recog- 
nizable by the.condition of the mouth of 
the bronchus or the detection of pus exud- 
ing. This procedure is carried out under 
roentgenoscopic control on a machine with 
a switch-over arrangement so that at any 
time a film may be made by increasing the 
current. 

(6) The second technique is dronchog- 
raphy by the drop method; it is one com- 
monly used. In skilled hands excellent re- 
sults are obtained. The dependence upon 
posture, however, may interfere with an 
extensive roentgenoscopic study. The en- 
tire roentgenoscopic and roentgenographic 
study must be done rapidly. Coughing or 
slight change of posture may render the 
examination unsatisfactory. 

(c) The third method, and the one pre- 
ferred by our Roentgen Department, is 
easily performed after a little practice. 
A catheter is passed into the trachea after 
preliminary local anesthesia and under the 
roentgenoscope, the tip of the catheter is 
placed in the best possible relation to the 
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3. BRONCHOGRAM 


Fic. 3. August 27, 1934. A bronchogram reveals ob- 
struction to the left lower main bronchus from 
primary intrabronchial invasion of the tumor. 


bronchi to be filled. The patient is correctly 
postured so that the involved bronchi may 
be filled by the oil. The opaque material 
is then injected as found necessary by 
roentgenoscopic study and the peripheral 
bronchi can be studied as well as the main 
bronchi. Stereoroentgenograms ex- 
posed as indicated to record the findings. 

Any standard method is satisfactory; the 
success depends on the skill of the operator 
with his own particular technique more 
than the method employed. Bronchograms 
are best made with the Potter-Bucky dia- 
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phragm, which brings out dilated bronchi 
and obstructive lesions very satisfactorily. 
Such study delineates the exact site and 
character of the disease process and are 
indispensable when thoracic malignancy is 
suspected. 

5. Esophagraphy. Finally, one can 
beautifully outline a tumor, especially of 
mediastinal origin, by introducing opaque 
material into the esophagus. The esopha- 
geal displacement may give most gratifying 
information to the surgeon. 

Figures 1, 2, 3 and 4, all of the same pa- 
tient, demonstrate the value of some of 
these methods. 


4 TUMOR OUTLINED BY 
MEDIA IN OEFSOPRAC 


Fic. 4. October 13, 1934. The esophagus filled by 
barium outlines the mediastinal bulk of glandular 
metastases. 
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RIGHT-SIDED AORTA 


By JACK SPENCER, M.D., and RICHARD DRESSER, M.D. 


BOSTON, MASSACHUSETTS 


ee DED aorta due to persistence 
of the right fourth branchial arch is a 
rare anomaly, but is of importance to the 
roentgenologist since the ante-mortem 
diagnosis rests entirely upon the roentgen 
examination. Most cases are asymptomat- 
ic, but the anomaly may be a cause for 
dysphagia (the so-called dysphagia luso- 
ria), dyspnea, cyanosis, hoarseness, cough, 
pain in the chest, vomiting, palpitation, 
and indefinite sensations in the arms as 
pointed out by Sprague, Ernlund and Al- 
bright. We have recently observed 2 cases 
which were sent to cancer clinics for radia- 
tion therapy with the erroneous diagnosis 
of mediastinal tumor, probably Hodgkin’s 
disease. In the third case reported here, the 
anomaly produced slight dysphagia, but 
was not the presenting symptom. The pa- 
tient had been examined several times for 
duodenal ulcer before the anatomical varia- 
tion of the aorta was discovered. 

The first description of a living case of 
right-sided aorta, later confirmed by 
autopsy, was published in 1913 by Mohr. 
The ante-mortem diagnosis was based on 
the roentgen studies of Albracht and Ass- 


mann. The roentgen picture is further de-_ 


scribed by Assmann in 1924. Arkin re- 
viewed the literature in 1926, and reported 
2 cases. In the same year, Renander re- 
ported one case which was the first living 
case described in the English literature. 
Blackford, Davenport, and Bayley re- 
ported one case in 1932 which was associ- 
ated with another anomaly of the great ves- 
sels. 

Biedermann found 12 specimens of 
right-sided aorta in the Pathological Insti- 
tute of the University of Leipzig. Eight 
of these specimens were found between 
1904 and 1919, during which time about 
20,000 autopsies were performed in the 
Institute. This means that there was one 
case of right-sided aorta in every 2,500 
post-mortem examinations. Of these 12 
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cases, 6 showed other congenital anomalies 
of the heart or great vessels, but in the 
remaining 6 cases the right-sided aorta was 
the only anomaly. Biedermann, in a period 
of fifteen months, during which time roent- 
gen examination was made of 5,000 chests, 
discovered 7 cases of right-sided aorta. 
The anomaly gave no symptoms in those 
7 cases and was an incidental finding. 


EMBRYOLOGY 


The embryological development of the 
great blood vessels, as given by Jordan 
and Kindred, is shown in Figure 1. The 


Fic. 1. Diagram illustrating the transformation of 
the aortic arches (Jordan and Kindred). 


transformation of the six paired branchial 
arches is depicted diagrammatically. Nor- 
mally the fourth branchial arch on the left 
develops to form the base of the systemic 
aorta. The portion of the right dorsal 
aorta between the subclavian and common 
dorsal aorta disappears and the remainder 
of the fourth arch forms the base of the 
subclavian artery on the right. 

In the anomaly of right-sided aorta this 
development is reversed. The left fourth 
branchial arch is obliterated with the ex- 
ception of a small diverticulum-like sac 
corresponding to the distal portion of the 
arch, 1.5 cm. to 3.5 cm. in length, from 
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Fic. 2. Anterior and posterior views of a specimen 
of a right-sided aorta (Biedermann). 


which arises the left subclavian artery. The 
communication between the right fourth 
branchial arch and the commondorsal aorta 
persists, thus forming the right-sided arch 
which displaces the trachea and esophagus 
to the left. The diverticulum-like protru- 
sion (which normally would have become 
the left-sided aorta) lies behind the trachea 
and esophagus. The amount of displace- 
ment of the trachea and esophagus de- 
pends largely upon the size of the diverti- 
culum. These relationships are clearly seen 
in Figure 2 which is a reproduction of the 
specimen of Case 1 from Biedermann. 


CASE REPORTS 


Case 1(P. M. H. 4193). White female, aged 
seventy-four, was referred to the Hospital with 
a diagnosis of mediastinal tumor. During rou- 
tine examination of the gastrointestinal tract 
made elsewhere, a mass was discovered in the 
upper posterior mediastinum which was diag- 
nosed as probable Hodgkin’s disease and the 
patient was referred for high voltage roentgen 
treatment. On questioning, the patient recalled 
that she had had slight difficulty in swallowing 
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solid food ever since an attack of laryngitis one 
year previously. She had paid little attention 
to this. Physical examination was essentially 
negative. 

The roentgen examination of the chest, in 
the anteroposterior view, shows the medi- 
astinal shadow to be essentially normal in ap- 
pearance except that the trachea is slightly 
displaced to the left (Fig. 3). This alone would 
probably not be thought significant. There 
appear to be aortic knobs on both sides, both 
showing calcium deposited in their periphery 
(Figs. 3 and 4). In the right or first oblique 
view, the trachea is seen displaced forward at 
the level of the aortic arch. There is a mass 
posterior to the trachea which obscures the 
posterior mediastinum at this level. One then 
observes that in the oblique position the normal 
aortic arch is not visible. 

With the esophagus outlined by a barium 
meal, the characteristic deviation from its 
normal course is seen. Beginning at the level 
of the inner margin of the left clavicle, the 
esophagus describes an arc to the left and re- 
turns to its normal position at the level of the 
7th thoracic vertebra. In the right or first 
oblique position the esophagus is displaced 
forward and follows the course of the displaced 
trachea (Fig. 5). There is narrowing of the 
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Fic. 3. Case 1. Anterior view without barium in the 
esophagus. No noticeable abnormality. 
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Kic. 4. Case 1. Esophagus outlined with barium. 
Note the characteristic narrowing and displace- 
ment to the left. There is calcium deposit in the 
diverticulum and also in the right-sided aortic arch. 


Fic. 6. Case 1. Left oblique view. The space between 
the ascending and descending portion of the aorta 
is narrowed. The aortic diverticulum with calcium 
in its periphery is shown behind the esophagus. 


Fic. 5. Case 1. Right oblique view. The esophagus 


is displaced anteriorly and narrowed. The trachea 
is likewise displaced anteriorly. The usual shadow 
of the aortic arch is absent. 


Fic. 7a. Case 1. Right oblique view without barium 
in the esophagus. The aortic diverticulum obscures 
the upper posterior mediastinum and displaces 
the trachea anteriorly. 
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Fic. 74. Case 11. With barium in the esophagus, the 
characteristic displacement and narrowing are seen. 


esophagus in both the anteroposterior and 
oblique views. In the left or second oblique 
position the displacement and narrowing of 
the esophagus are also seen (Fig. 6). The space 
between the ascending and descending aorta is 
much narrowed. The mass in the upper medi- 
astinum lying behind the esophagus is seen to 
pulsate and there is calcium in its periphery. 


Case u (P. S. H. 7753). White male, aged 
seventy-one, was admitted to the Pondville 
Hospital at Norfolk (Massachusetts State 
Cancer Hospital). He had been seen at another 
institution three weeks previously, at which 
time a diagnosis of coronary occlusion was 
made. Roentgen examination of the chest had 
shown a mass in the upper mediastinum which 
was thought to be Hodgkin’s disease and the 
patient was sent to the Pondville Hospital for 
radiation therapy. 

The chest presented essentially the same 
roentgen picture as that described in Case 1. 
The anteroposterior view showed slight dis- 
placement of the trachea to the left and slight 
prominence of the mediastinal shadow to the 
right at the level of the aortic arch. In the 
oblique views there was a mass in the upper 
posterior mediastinum displacing the trachea 
forward (Fig. 7). A barium meal showed the 
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esophagus also displaced to the left and 
anteriorly. 


Case 11 (M. G. H. 11697). White female, 
aged forty-five, examined at the Massachusetts 
General Hospital by Dr. G. W. Holmes, to 
whom we are indebted for the privilege of re- 
porting this case. The patient complained of 
epigastric pain for which she had been ex- 
amined several times previously with negative 
findings. Dr. Holmes demonstrated the pres- 
ence of a duodenal ulcer and in addition dis- 
covered a right-sided aorta. On further ques- 
tioning the patient, it was found that she had 
had slight difficulty in swallowing. 

A film of the chest appeared normal in 
the anteroposterior view but on filling the 
esophagus with barium the characteristic dis- 
placement to the left and anteriorly was shown 
(Fig. 8). 

DISCUSSION 


Three cases of right-sided aorta are re- 
ported. In 2 cases there were symptoms of 
slight dysphagia and in 2 cases an errone- 
ous diagnosis of mediastinal tumor had 
been made by roentgen examination and 
the patient referred to cancer centers for 


Fic. 8. Case m1. Anterior view. The barium-filled 
esophagus is displaced to the left and narrowed. 
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radiation therapy of what was supposedly 
Hodgkin’s disease. 

The examination of the esophagus is of 
paramount importance in making the diag- 
nosis. In the anteroposterior view the 
esophagus is displaced to the left at the 
level of the clavicle and in the oblique and 
lateral views it is displaced anteriorly. 
There is narrowing of the esophagus in all 
views. The trachea is also displaced for- 
ward and to the left. There is a prominence 
in the region of the aortic arch on the left 
which simulates the true aortic knob, but 
which is in reality a diverticulum-like ves- 
tige of the left aortic root. This diverticu- 
lum varies in size, thus causing some varia- 
tion in the displacement and narrowing of 
the esophagus and trachea. One of the 
cases reported showed calcification in both 
the right-sided arch and in the vestige of 
the aortic arch on the left side. This calcifi- 
cation which has hitherto not been re- 
ported in a case of right-sided aorta out- 
lines clearly the anatomical variation. The 
fact that this condition may be confused 
with a mediastinal neoplasm makes it im- 
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portant that the roentgenologist should be 
familiar with this characteristic picture. 
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MARCH FOOT 


By JOSEPH F. ELWARD, M.D. 


WASHINGTON, D. C. 


HE affection of the metatarsal bones 

which is manifested by painful swelling 
of the forefoot, with concomitant spon- 
taneous fracture of one or more of these 
bones, called generally in English “march 
foot,” presumably because of its supposed 
association with military activities exclu- 
sively, has been variously, and probably 
more or less inaccurately, entitled by Euro- 
pean investigators “Deutschlander’s dis- 
ease,’ ‘“Marschgeschwulst,”  ‘‘Fussge- 
schwulst,” “‘Marschfraktur” in Germany; 
“fracture de marche,” “fracture de rec- 
rue,” “‘pied debile,” “pied forcé,” “‘pied 
de marche,” “‘l’enflure du pied,” and “pied 
surchargé” in France. However, results of 
more recent researches into the etiology 
and pathogenesis of the disease in question 
appear to point to “pied forcé” (forced 
foot) and “pied surchargé’’ (overloaded 
foot) as designations of choice, the first for 
the acute form, as it is observed in athletes, 
soldiers, and all who are subjected to sud- 
den and unaccustomed overexertion, and 
the second for the chronic form, as noted 
in clerks, domestics, and those who are 
required to stand for long periods without 
adequate intervals of rest. 

Although Deutschlander is almost uni- 
versally credited with the original obser- 
vation and description of the disease which 
bears his name, the first actual reference 
to the condition in medical literature was 
made by Breithaupt, who in 1855 reported 
the occurrence of persistently painful and 
edematous feet in soldiers following long 
forced marches, the affection having been 
diagnosed and designated by him as trau- 
matic inflammation of the tendon sheaths. 
Breithaupt himself suffered from the dis- 
ability and recorded in considerable detail 
his own symptoms as well as those of civi- 
lian and military patients under his care. 
In 1877, Weisbach described an affection 
of the feet of infantrymen which usually 
supervened quite suddenly on the second 


or third day of forced marching and was 
believed to be due to traumatic (lacera- 
tive) inflammation of the intermetatarsal 
ligaments. This condition Weisbach called 
“syndesmitis metatarsea,” and he pro- 
posed the substitution of this term for the 
older and less accurate designations of 
“swelling of the foot,’ “oedema pedis,” 
etc., by which the affection had previously 
been known. 

Ten years later, Pauzat published the 
results of clinical observations of 8 cases 
of osteoplastic periostitis of the metatarsal 
bones from overexertion during protracted 
marches, occurring in conjunction with the 
edematous condition of the feet originally 
described by Breithaupt and caused appar- 
ently by direct traumatism resulting from 
pressure by the dorsal fold of the shoe, 
without alteration of superficial tissues at 
this point. In 1888, Poulet from a study of 
11 cases of the disability described by 
Pauzat which had come under his observa- 
tion, assumed an underlying cause of 
rheumatic osteoperiostitis, regarding the 
latter as merely a manifestation of the 
rheumatic diathesis localized in the foot, 
inasmuch as that organ functioned more 
than the rest of the organism and became 
more fatigued during military marches. 
Martin in 1891, from the observation of a 
series of 18 cases of his own, arrived at the 
conclusion that the condition described by 
Pauzat and Poulet resulted from synovitis 
and arthritis of the joints of the forefoot, 
induced by weakness of the plantar liga- 
ments and compression of the forefoot be- 
tween the ground and the weight of the 
body. 

In 1897, Busquet reviewed the investi- 
gations of his predecessors from Breit- 
haupt to Martin, and described under the 
title of ossifying periostitis of the metatar- 
sals a condition similar to the one pre- 
viously observed by them, dividing cases 
of the particular form of periostitis in ques- 
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tion into two etiological groups, namely; 
traumatic and diathetic. Schulte in the 
same year first recognized and described in 
detail the fracture involved in the condi- 
tion, and called attention to the fact that 
the term “‘Fussgeschwulst”’ should replace 
the less accurate designation ‘‘Marsch- 
geschwulst,”’ since the disability was not 
associated exclusively with marching. In 
1897 also, Stechow reported 3 cases of what 
he called “‘chronic edema of the feet” in 
which the diagnosis was established by 
means of the roentgen ray. Stechow was 
first to assign fracture of the metatarsals 
as the cause of swollen feet of soldiers. 
Boisson and Chapotot in 1899 contributed 
6 cases of “pied forcé’”’ to the literature, 
and ascribed its occurrence either to frac- 
tures of the diaphysis of the metatarsals 
or to arthritis and violent strain upon 
metatarsal articulations. In that same 
vear, Thiele reported the results of the 
study of 17 cases encountered within a 
period of three and a half months, all in a 
single battalion, in 15 of which the diagno- 
sis was confirmed by roentgen examination. 
Thiele asserted it as his belief that frac- 
tures of metatarsal bones by indirect force 
were more frequent than was generally 
assumed, and assigned fracture or at least 
infraction of the metatarsals as the cause 
of so-called ““Fussgeschwulst.” 

Momburg, in 1904, attributed the con- 
dition to prolonged flexion of the metatar- 
sals with consequent inflammatory reac- 
tion followed subsequently by fracture. 
Krom an exhaustive study of etiological 
factors previously adduced, Kirchner con- 
cluded in 1905 that all so-called “march 
feet” were due to fracture of the metatarsal 
shaft, with slight displacement owing to 
immobilization of fragments by surround- 
ing structures. 

In 1913 Bahr published the results of a 
thorough investigation of the mechanics of 
fractures involved in the occurrence of the 
condition in soldiers, with particular refer- 
ence to its relations to the extent of devel- 
opment of the anterior frontal arch. 

Eight years later, in 1921, Deutschlander 


March Foot 


189 


described a peculiar disease of the meta- 
tarsals with abrupt onset of pain in the 
latter, in the absence of demonstrable 
trauma, as observed in 6 civilian females, 
involving an inflammatory affection of the 
second or third metatarsals, resulting, in 
his opinion, from bacterial invasion. Ac- 
cording to Deutschlander, at first the 
roentgenogram revealed no change in the 
bone, but after six to eight weeks there 
was observed in all his cases an encircling 
periosteal new growth of bone, which, after 
persisting for some time, gradually became 
increasingly fusiform and less voluminous 
coincidently with disappearance of symp- 
toms. Since 3 of his patients ran a low 
febrile course, and the callus appeared only 
after eight to nine weeks (instead of the 
usual three to four weeks in the case of 
fracture callus) and in view of the absence 
of a history of trauma, Deutschlander as- 
sumed that there was involved in all his 
cases a low grade hematogenous bacterial 
periostitis. 

The etiological hypothesis thus formu- 
lated and proposed by Deutschlander im- 
mediately encountered opposition from all 
sdes. The concept of an inflammatory 
origin was generally rejected, the so-called 
Deutschlander pathological picture being 
included by the majority of investigators 
of the subject with fractures or infractions 
of the metatarsal bones resulting from 
trauma. Nast-Kolb had previously as- 
sumed that there was involved a special 
process of ossification such as might occur 
after several weeks at the site of injury re- 
sulting from more or less severe trauma. 
Turner advanced a trophoneurotic theory of 
origin. Bittrolff, and Miller in particular, 
who by resection of a portion of the radius 
subjected the ulna to an abnormal me- 
chanical demand, and observed a fusiform 
callus formation in the ulna opposite the 
radial defect without the slightest indica- 
tion of fracture, regarded the changes in 
the ulna as the reaction of the bone to an 
abnormal mechanical demand as in the 
case of Looser’s zones of transformation, 
the callus formation occurring not as the 


2 
‘ 
= 
Pe. 
may 
t 
vi 
= 
; 


190 


result of a single trauma but in conse- 
quence of continual mechanical overde- 
mand. Honigmann remarked upon the 
similarity revealed by so-called spontane- 
ous fractures in bone pathology due to 
starvation, which represent not actual frac- 
tures but transformation zones of bone, 
and expressed the opinion that Deutsch- 
lander’s disease belonged in this category. 
Blencke assigned as an etiological factor 
the vertical position of the metatarsals in 
a shoe with a high heel (slight infraction 
resulting from excessive flexion). 

Jansen presented a new theory for the 
actual causation of the condition, stating 
his belief that march foot was due to over- 
fatigue in weak feet, this overfatigue re- 
sulting in spasm of the interosseous mus- 
cles, which in turn caused stasis of b'ood 
and lymph in the tissues of the feet, with 
consequent swelling of the soft parts, and 
brittleness of bone tissue, leading eventu- 
ally to fracture. 

Greifenstein in 1928 emphasized the 
necessity for clear differentiation of infrac- 
tions and fractures of the metatarsals from 
the pathological picture presented by 
Deutschlander’s disease, and enumerated 
among possible etiological factors of the 
latter more or less marked modification in 
the statico-mechanical demand upon the 
metatarsus and (probably the most im- 
portant of all) the functional capacity of 
bone. Greifenstein insisted that there was 
no foundation for the theory of an inflam- 
matory origin of the disease, and asserted 
that the principal characteristic of the dis- 
ease of the locally altered metatarsals con- 
sisted in a secondary infraction or fracture, 
with possible slight dislocation. 

In 1931 Narvi reported his observations 
on so-called “march fracture’”’ or Deutsch- 
lander’s disease of the metatarsals and a 
similar disease of the tibia (Ollonqvist’s 
disease), declaring himself of the opinion 
that in both diseases surcharge and over- 
exertion provoke stasis and thrombosis of 
the soft parts surrounding the bone, en 
tailing impaired nutrition in the _perios- 
teum, the chief source of nutrition of 
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bone, while circulatory disturbances in the 
periosteum produce the swelling and tu- 
mescence observable clinically as a painful 
tumor on the dorsum of the foot and the 
tibia respectively. Narvi explained that 
during the progress of the disease resorp- 
tion of bone develops in consequence of im- 
perfect nutrition of the bone, visible in the 
roentgenogram as one or several light fis- 
sures, with subsequent appearance of cal- 
lus formation and induration of bone. 
Narvi contested the theory of the infec- 
tious origin of Deutschlander’s and Ollon- 
qvist’s disease and the possibility of their 
occurrence as the result of simple mechani- 
cal infraction due to excessive flexion. 

Speed and Blake state that clinically the 
cases of “‘march foot” may be divided into 
two groups: the first group, in which there 
is no tumor formation or roentgen evidence 
of bone pathology, and in which the pain 
and swelling subside in seven to ten days 
and the foot returns to normal; the second 
group, in which the duration of symptoms 
is much prolonged. The onset is identical 
with the first group, callus formation is 
excessive, and if the case is seen early, and 
weekly roentgenograms are made, a frac- 
ture line is usually, but not always, seen. 
The average duration of symptoms in this 
group is three months. 

In a very recent communication on the 
subject of pied forcé, or Deutschlander’s 
disease, Zeitlin and Odessky conclude that 
the disease results from overloading of a 
foot weakened functionally and anatomi- 
cally. In their opinion, of all the theories 
thus far advanced, namely, inflammatory, 
traumatic, neurogenic, and functional in- 
sufficiency, the latter merits chief consid- 
eration. 

Since the roentgen picture of the affec- 
tion in question, on which the diagnosis is 
almost entirely based, is already familiar 
to the majority of roentgenologists, in 
consequence of the large number of con- 
tributions to the subject which have ap- 
peared within the last decade, its descrip- 
tion need not detain us here. In this 
connection our principal concern should be 
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with the imperative necessity for careful 
differential diagnosis between (a) sarcoma 
of the bone, (4) Kohler’s disease, and (c) 
other pathological and traumatic condi- 
tions. Of these, the differential diagnosis 
from sarcoma is by far the most vital. For 
example, Dodd not long ago reported a 
case in which owing to an erroneous diag- 
nosis of sarcoma a patient with Deutsch- 
lander’s disease submitted to an amputa- 
tion of the foot, while in one of Straus’s 
cases excision of the metatarsal was per- 
formed for the purpose of verifying a 
doubtful diagnosis. Other similar instances 
could doubtless be cited. In view of the 
customary absence of a history of trauma, 
the presence of a sarcoma may very readily 
be assumed, but closer study of the roent- 
genogram fails to reveal the so-called fan- 
like sun-ray structure generally regarded 
as pathognomonic of osteogenic sarcoma, 
although according to Kolodny a similar 
arrangement is known to occur in other 
skeletal lesions, for example, chronic in- 
flammatory processes. Serial studies at 
weekly intervals usually serve to reveal 
the true nature of the affection. The latter 
should likewise be differentiated from 
Koéhler’s disease, which attacks the distal 
ends of the metatarsals, as well as from 
alterations in epiphyseal zones resulting 
from late rachitic changes, syphilitic dis- 
eases of bone, all other types of fractures, 
and incipient flat foot. 

Conservative treatment is indicated in 
the great majority of cases of the disease. 
Rest in bed, baking, baths, massage, and 
occasionally exercises designed to restore 
tone of exhausted muscles of feet and legs 
have all proved highly efficacious as thera- 
peutic measures. Deutschlander himself 
obtained excellent results from the employ- 
ment of passive hyperemia. Antiphlogistic 
therapy has also been applied with benefit 
to patients. 

The following are the reports of 2 cases 
which have come under my observation: 

CASE REPORTS 

Case 1. J. D., white male, single, aged thirty- 

eight; said to be a “‘shell-shocked” veteran; no 
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occupation; formerly a laborer. His past and 
family history are irrelevant. Present illness 
dates from about two weeks prior to first ex- 
amination on April 27, 1933, when he first 
noticed some pain and swelling in the left foot, 
and was unable to continue work in the family 
vegetable patch. He attributes the condition of 
his foot to the use of a spading fork. Roentgen 
examination (April 27, 1933) shows a 
“feathery” deposit of bone on either side of the 
second metatarsal. A fracture line is not seen. 
The nature of the bone deposit is not exactly 
determined, but osteogenic sarcoma must be 
ruled out. 

Examination on May 8, 1933, shows con- 
siderably more callus. A fracture line is not as 
yet apparent. 

May 15, 1933: The callus is now more inti- 
mately associated with the metatarsal shaft. 
No fracture line. No destruction. The patient 
was now transferred to Walter Reed General 
Hospital. 

July 12, 1933: Through the courtesy of 
Major John J. Moore, Walter Reed General 
Hospital, I am able to present the study 
made on this date. This shows some absorption 
of excess callus, and the metatarsal shaft is ap- 
proaching the normal. The symptoms are sub- 
siding. No fracture line is seen. 

October 26, 1933: The metatarsal is normal 
except for slight thickening at the site of the 
supposed fracture; no fracture line apparent; 
no symptoms. 

January 17, 1934: The metatarsal shaft is 
now almost normal except for slight thickening, 
and the patient is free from symptoms. 


Case 1. R. D. O., white, female, aged fifty- 
nine; weight 200 pounds. Occupation: Conducts 
rooming and boarding house. The past and 
family history are irrelevant. The present ill- 
ness began four weeks prior to first roentgen 
examination October 22, 1934. The patient had 
worn for a few hours only shoes with a higher 
heel than usual. One week following this episode 
of high-heeled shoes, pain was noted in the left 
instep. After a week of discomfort a physician 
was called. No history of direct trauma could 
be obtained, and infection was suspected. 
Treatment was instituted with infection as the 
working diagnosis. After three weeks of in- 
effectual therapy the patient was referred for 
roentgen study. Roentgen examination of the 
left foot shows fracture of the shaft of the 
second metatarsal. The fragments are end to 
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end with slight lateral displacement. The align- 
ment and position are considered to be quite 
satisfactory. 

In view of the history of no direct trauma, 
this is in all probability a case of spontaneous 
fracture (march foot). No callus is noted. 

The foot was immobilized in a plaster boot. 
After six weeks the patient was free of symp- 
toms. 

Roentgen study October 31, 1935, shows old 
solidly united fracture of the shaft of the 
second metatarsal. There is only slight thicken- 
ing at the site of fracture. 


COMMENT 


The first case is believed to be the acute 
form, because of the history of onset fol- 
lowing sudden and unaccustomed strain in 
using a spading fork. This type is properly 
called forced foot (pied forcé). 

The second case represents the chronic 
form wherein the symptoms are not defi- 
nitely dated, but apparently follow pro- 
longed strain as must necessarily ensue in a 
patient of excessive weight (200 pounds i in 
this case) who follows an occupation re- 
quiring standing for prolonged periods. The 
episode of high-heeled shoes is possibly a 
factor, but probably a minor one. This 
type is properly termed overloaded foot 
(pied surchargé). 

While no competent roentgenologist will 
make the mistake of diagnosing sarcoma 
in cases of march foot, it must be borne 
in mind that the similarity between new 
bone formation (callus) and osteogenic 
sarcoma is at times striking and the pathol- 
ogist with a stained section before him 
may be in doubt. The points of differentia- 
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tion between these two conditions may be 
stated as follows: In new bone of the nor- 
mal reactive type the osteoblasts are rela- 
tively small, equal in size, and are associ- 
ated with preceding connective tissue con- 
taining many spindle cells and fibroblasts, 
and are arranged in orderly rows about 
definite spicules of new bone. The histology 
of sarcoma shows a proliferation of connec- 
tive tissue passing through the stages of 
spindle cells, osteoblasts, osteoid tissue, 
and new bone. Osteoblasts predominate, 
these having large deep-staining nuclei and 
a cytoplasm pointed in one direction like 
the tail of a tadpole. Among these cells a 
deep-staining osteoid substance is found. 
This direct ossification differs in these 
sarcomas from benign reactive bone seen in 
inflammatory conditions and osteitis fi- 
brosa in two outstanding respects: first, the 
osteoblasts predominate and great num- 
bers are packed in among the osteoid tissue 
in a disorderly fashion; the osteoblasts 
vary in size, giving rise to numerous large 
binucleated forms, and they are not lined 
in orderly rows about definitely formed 
true spicules; and second, the osteoid tissue 
is laid down helter skelter and bears no 
constant relationship to the amount of 
fibrous tissue or osteoblasts present. In 
some sections this osteoid substance may 
infiltrate everywhere, compressing the 
masses of osteoblasts between it. In other 
sections, the osteoid tissue may be rela- 
tively sparse and the osteoblasts and their 
precursors, the fibroblasts, may predomi- 
nate, the osteoid substance being present 
only in scattered areas. 
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ANEURYSM OF THE ABDOMINAL AORTA* 
CASE REPORT 
By SAMUEL M. WEINGROW, M.D., and WALTER A. BRAY, M.D. 


NEW YORK CITY 


HE literature indicates that aneurysm 
of the abdominal aorta is not common!. 
In 10,360 autopsies Miller? found 6 cases. 
Among 468 cases of aneurysm at St. 
Bartholomew’s Hospital only 23 were ab- 
dominal.? Out of 81,338 patients at Belle- 
vue Hospital only 3 suffered from an- 
eurysm of the abdominal aorta,” and dur- 
ing a period of twenty-five years only 21 
cases of aneurysm of the abdominal aorta 
were seen at the Presbyterian Hospital.” 
The diagnosis of this condition is impor- 
tant not only to save unnecessary laminec- 
tomies but also to differentiate it from 
other abdominal conditions. After running 
a short course these aneurysms rupture 
into the viscera** or erode the vertebrae 
with the production of paraplegia and in- 
volvement of other organs.‘ Gregory® has 


Fic. 1. The outline of the aneurysm is seen extend- 
ing from the tenth to the twelfth dorsal vertebra. 


shown that compression of the spinal cord 
has had little attention in aneurysm of the 
abdominal aorta and that it is often mis- 
taken for spinal cord tumor, the diagnosis 
being made during laminectomy. 

The following case shows the importance 
of roentgenography in the diagnosis of 
these cases, not only because the diagnosis 
would not have been made otherwise but 
that laminectomy might have been at- 
tempted or the patient would have been 
encouraged to walk about during the 
period of improvement thus exposing her 
to the danger of rupture of the aneurysm. 


B. C., a colored woman, aged forty, was 
admitted to Bellevue Hospital in February, 
1934, complaining of paralysis of both lower 
extremities of three weeks’ duration, and 
marked constipation. She claimed that prior 
to the onset of the paralysis she experienced 
weakness in the lower extremities for about a 
month. At this time she noticed a lump in her 
back. In January, 1934, her right foot became 
paralyzed and a little later she was unable to 
move her right leg. Three weeks later paralysis 
set in inher left foot and after admission to the 
hospital there was no motion in her left leg. 

Her past personal history was negative ex- 
cept for a salpingectomy one year before admis- 
sion, During her stay at Bellevue nothing was 
noted in the other systems except a systolic 
murmur at the apex, and the neurological 
examination showed no pathological reflexes 
or sensory changes, and the knee and ankle 
jerks were active and equal. The roentgen 
examination at that time showed considerable 
destruction of the bodies of the eleventh and 
twelfth vertebrae suggesting a neoplasm. 

On March 5, 1934, the patient was trans- 
ferred to the Neurological Service of the City 
Hospital. Neurological examination showed no 
coordinative, sensory, motor or reflex changes 
in the upper extremities. In the lower extremi- 
ties there were paralysis and absent tendon 
reflexes. There was a positive Babinski toe 


* From the Neurological Service of the City Hospital through the courtesy of Dr. George J. Plehn, Director of Radiology. 
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sign in the left foot and a positive plantar skin 
reflex.’ The cranial nerves presented nothing 
positive except the pupils which were fixed to 
light but responded to accommodation. The 
sensory examination disclosed an absence of 
position and vibration sense in the lower ex- 
tremities with a preservation of tactile pain and 
temperature perception. The upper abdominals 
were present and the lower absent. 

The patient was sent to the radiological 
department from which Dr. Plehn submitted 
the following report: 

The lower dorsal and upper lumbar region 
indicates a marked destructive lesion probably 
secondary to aneurysm. There is a complete 
destruction of the eleventh and twelfth dorsal, 
lower end of tenth and upper end of first lum- 
bar vertebrae (see Figs. 1 and 2). The large 
shadow in the descending portion of the aorta 
is very suggestive of aneurysm (Fig. 1). The 
location is probably below the descending por- 


Fic. 2. The destruction of the bodies of the eleventh 
and twelfth dorsal vertebrae is seen. 


Aneurysm of the Abdominal Aorta 


Fic. 3. Roentgenogram showing the interception of 
the lipiodol in its descent at the level of the 
eleventh dorsal vertebra. 


tion of the thoracic aorta as it enters the 
diaphragm. 

On March g lipiodol was injected by the 
cisternal route and it was seen to stop at the 
level of the eleventh dorsal vertebrae (Fig. 3). 
On March 29 a pneumoperitoneum was done but 
it did not aid the better visualization of the 
aneurysm. The intravenous pyelogram showed 
the kidneys in their normal position. The 
roentgen examinations were repeated during 
the following month and showed some calcifi- 
cation of the mass. 

The blood Wassermann was negative while 
the Kahn was 4 plus. Spinal fluid examination 
showed a 4+ Wassermann reaction and gold 
curve of 4443321000. The non-protein nitrogen 
was 26 mg. and the blood sugar 72 mg. per 
100 c.c. The temperature ranged between 98° 
and 101° F., the pulse between 88 and 125 and 
the respiration was normal. 

The patient was started on silver salvarsan 
and after one injection developed a Herx- 
heimer reaction. Courses of bismuth and mer- 
cury were than instituted. 

Further observation during the following 
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two months disclosed the tendon reflexes of 
the lower extremities becoming lively starting 
with the leg which showed a positive patellar 
jerk, positive Babinski and heel tap.’ Vibratory 
and position senses remained absent, while 
tactile and temperature perception, occasion- 
ally questionably involved, remained unaffected 
after repeated testing. 

The patient was observed for a period of one 
and a half years and during this intervalshowed 
variation in motor activity but little change in 
the sensory fields. The last roentgen examina- 
tion disclosed no change after an extensive 
course of antiluetic therapy in the wards of 
Dr. A. B. Cannon. The last neurological exami- 
nation showed a paralysis of both lower ex- 
tremities, a bilateral patellar clonus, absent 
Achilles and plantar tendon reflexes with a 
preservation of the dorsal tendon reflexes of 
the foot.* The vibratory and tactile sensibility 
were hardly involved. The sensory picture 
associated with the paralysis and reflex changes 
forms a unique syndrome of anteroposterior 
compression of the cord, showing a sparing of 
the lateral columns with slight evidences of 
pressure upon the pyramidal tracts. Percussion 
in the area of involvement disclosed a dullness 
instead of flatness. Auscultation revealed a 
peculiar gurgling sensation and a distant bruit 
which were not heard in other portions in the 
area of the spinal column. 
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SUMMARY 


1. A case of aneurysm of the abdominal 
aorta with erosion of vertebrae is pre- 
sented. 

2. Early roentgen diagnosis was helpful 
in preventing the subjection of the patient 
to a laminectomy, and influenced therapy 
that arrested the progress of the condition 
for one and a half years. 

3. A syndrome of anteroposterior com- 
pression of the spinal cord was noted in 
this case. 
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INTRAHEPATIC STONES AND STONE FORMATION 


By A. GALAMBOS, M.D., and W. MITTELMANN, M.D. 
NEW YORK CITY 


HE term of “intrahepatic stones” 

designates the presence and the location 
of the stones in the intrahepatic passages, 
regardless of the primary place of forma- 
tion or origin of the stones. In contradis- 
tinction to this term we would designate 
with “intrahepatic stone formation” or 
“intrahepatic lithiasis’ processes of pri- 
mary stone formation within the intra- 
hepatic passages, i.e., the hepatic duct, its 
secondary branches and the radicles. This 
differentiation seems to us to be based on 
well-established principles, not clearly pos- 
tulated in the earlier publications. The for- 
mer condition is by far the more common 
one, and most of the cases reported in the 
literature belong to this group. 

Our knowledge concerning stone findings 
in the liver is by no means a recent one. 
The literature on this topic is rather in- 
structively collected by Beer,* in his paper, 
to be referred to later. Intrahepatic stones 
are on record as far back as 200 years ago 
or over, and according to Courvoisier’s 
collection in 1891, the number of the listed 
cases amounted to 50, while Beer in 1904 
makes reference to 150 cases. Of course 
many of these reports could not stand 
careful scrutiny, as we shall point out later. 

In view of the fact that stones in the 
gallbladder were found as frequently as up 
to 10 per cent of all the autopsy material; 
furthermore, that in a considerable per- 
centage of such cases intrahepatic stones 
were detected (according to Schroeder, 
Beer in about 8-9 per cent, according to 
Peters, Huenerhoff in about 1 per cent of 
the extrahepatic lithiasis), one might have 
concluded that intrahepatic stones are not 
very rare occurrences, and careful post- 
mortem examination should un- 
doubtedly materially increased the inci- 
dence of intrahepatic stones. 

Intrahepatic stone formation is con- 
sidered a secondary process, following a 
primarily existing extrahepatic lithiasis. 


The type and character, as well as the 
chemical composition of the stones in the 
liver, are practically always identical with 
the ones found in the gallbladder. 

In all the 6 cases of Beer and in prac- 
tically all the other cases quoted by him 
on reviewing the literature (Naunyn, Kehr, 
Riedel, Czerny, and others), there was 
present simultaneously with the intra- 
hepatic stones also an extrahepatic stone 
formation (cholelithiasis, impacted stone 
in the common duct, cholangeitis, etc.). In 
none of the cases presented was there any 
convincing evidence of the existence of 
intrahepatic stones without the participa- 
tion of the gallbladder. In the recently 
published case of Koster and Gerber,*® both 
extrahepatic and intrahepatic lithiasis were 
simultaneously present. Graham, Cole, 
Copher, and Moore’ also note that hepatic 
stones, with simultaneous stone findings 
in the extrahepatic biliary passages, are not 
rare occurrences, “it is rare however for 
stones to be located in the hepatic ducts 
alone.” This is their only remark regarding 
intrahepatic stones. No hepatic stones are 
mentioned in any relation in the well- 
known textbooks of Assmann,? Carman,! 
Jordan,’ Matthes,'? Meyer," Stierlin,™ 
McKendrick and Whittaker," Holmes and 
Ruggles,’ and Lyon'® among others. 

In 2 cases presented here, intrahepatic 
stones were found in individuals, who had 
not suffered from calculi in the gallbladder. 
In both cases there was a genuine, primary, 
localized stone disease, affecting the smaller 
hepatic branches or radicles, without any 
generalization in that organ, or without 
the participation of the gallbladder in the 
process. These cases should accordingly be 
classified as principally “intrahepatic lithi- 
asis,” in contrast to the intrahepatic stones, 
where the origin and formation place of 
the stones remain open to question. 

Diagnosis in both of our cases has been 
made intra vitam by means of roentgenog- 
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raphy, in contrast to the general rule in 
which no intra-vitam diagnosis but only 
post-mortem incidental findings detected 
the presence of biliary calculi in the smaller 
biliary passages. In both cases also surgical 
procedures were performed, in the first one 
prior to diagnosing the intrahepatic lithi- 
asis, in the second case, following it. 


CASE REPORTS 


Case 1. I. L. female, aged forty, Russian 
Jewess, first seen at our office on November 12, 
1928, referred by the surgeon who had per- 
formed a cholecystectomy six months prior to 
that date. Patient had been suffering for four 
years prior to this operation. The pain, as 
described, was typical of cholelithiasis, the at- 
tacks coming on first at rarer, later at more 
frequent intervals. During the year preceding 
operation, the pain never subsided. Diet and 
medicines were of no help. 

The surgeon removed the gallbladder, which 
however did not contain any stone. Patient 
felt perfectly relieved after the cholecystectomy 
for about six months, when, about two weeks 
before she first came to our office, complaints 
recurred again, with the same type and severity 
of the pain as existed before the operation. Pa- 
tient lost 10 lb. during the last two weeks. 


Fic. 1, Case 1. 
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The surgeon, puzzled by the recurrence of 
painful attacks, re-hospitalized the patient. 
After the hospital stay, no diagnosis being 
established, the patient was referred to us. 

Physical examination failed to show any ob- 
vious pathological condition. Even the liver 
and gallbladder region proved to be free of any 
abnormal findings. 

Roentgen examination, however, detected 
the presence of certain shadows on the films 
taken of the liver region. This shadow proved 
to be identical on each of the films taken at 
different times and under various techniques, 
and was similar to the well-known bilirubin 
calcium stone shadows, such as are often found 
in the gallbladder. The stones were distin- 
guished by their opaque calcium content; the 
individual stones were of a pinhead or cherry 
pit size, and of uniform shapes, grouped in 
cluster formation, the mass being approxi- 
mately the size of a walnut, located within the 
shadow of the liver in the medio-clavicular line, 
at the height of the 12th rib (Fig. 1). 

After excluding all possible diagnoses such as 
stones in the gallbladder (the gallbladder had 
been removed previously) or in the renal pelvis, 
calcified glands, calcification of the cartilages 
of the ribs, ossification in the scar tissue, des- 
moid and dermoid tumors, teratoma, calcified 
echinococcus cyst, foreign bodies, iodeikon free 
or in gelatine capsules, diverticular barium re- 
tention in the colon, drugs, etc., we made a 
diagnosis of intrahepatic stones. 


Case u. N. G., female, aged thirty-one, 
Italian, came to our office on October 25, 1930, 
with the chief complaint of incessant vomiting 
of two months’ duration. Patient vomited after 
each meal, several times daily. The vomited 
mass was described as sour, not containing any 
stagnant food. It has never been tarry or 
bloody; 16 lb. loss of weight. Complete anor- 
exia; general weakness. No pain of any nature, 
nor any other complaints were mentioned. 

In the past history somewhat similar vomit- 
ing spells were referred to; the first one about 
fifteen years ago was of a duration of nearly 
five years, and another one, three years ago 
of a duration of a few months. Appendectomy 
had been performed five years ago. 

Clinical examination, including pelvis, was 
negative. 

Ewald test meal revealed normal acidity and 
motor power. 

Roentgen examination of the gastrointestinal 
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tract was negative. The gallbladder did not 
give any shadow on the flat plate. After the 
Graham-Cole test, the gallbladder was visual- 
ized, and was of a normal contour and appear- 
ance. The dye concentration power was slightly 
diminished. No pathology, such as adhesions or 
stones was noted. After the administration of 
fat-containing food, the gallbladder contracted, 
probably less promptly and to a lesser extent 
than normal. 

While the gallbladder region seemed to be 
negative, the liver contained a multiple stone 
shadow similar to the one described in the first 
case, being different only in regard to its loca- 
tion. The cluster of stones was located between 
the 11th and the 12th ribs, near the outer 
border of the liver (Fig. 2). 

Medical treatment resulted only in transitory 
improvement as manifested by the cessation of 
the vomiting and some gain in weight. The 
presence of the intrahepatic stones could, in 
our opinion, hardly explain the clinical picture 
as described. A causal correlation seemed to us 
too inconclusive. Although the intrahepatic 
stones seemed, a priori, not easily amenable to 
surgery, still, after both symptoms, vomiting 
and loss of weight, following the initial im- 
provement in the general health, recurred 
again, at the patient’s request an exploratory 
laparotomy was decided upon. 

At the operation the stomach and the duo- 
denum proved to be normal. The appendicular 
region exhibited some slight adhesions, which 
were released. The gallbladder showed an un- 
usual fatty yellow appearance: a fatty infiltra- 
tion of its wall. It was densely filled, without 
any visible pathology, adhesions or palpable 
stone findings. The surgeon and both of his 
assistants were able to easily palpate the stones, 
as visualized on the films, located on the lower 
surface of the liver, near the edge. They were 
not removed. 

The gallbladder, though apparently without 
any pathology, was removed and seemed to be 
normal, but contained a pure cholesterol stone 
of an almond size, with sharp edges and sur- 
faces, with a crystalline, glistening, brilliant, 
translucent character and light yellowish color. 
This stone, in the gallbladder as well as after 
its removal, gave no (positive nor negative) 
shadow on the roentgenograms, its absorption 
power possibly equalling the surrounding bile, 
as is usually the case with cholesterol stones. 

Patient felt all right after the operation, until 
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about six weeks later, when vomiting and 
anorexia recurred again. 


COMMENT 


Two cases are reported with circum- 
scribed, cluster-shaped intrahepatic stone 
shadows, as detected in both cases by 
roentgenography and confirmed in the 
second case by operation. In both cases the 
intrahepatic stones must be considered as 
expressions of genuine intrahepatic lithi- 
asis, because simultaneously with the pres- 
ence of stones in the hepatic ducts, no other 
stone formation or location in the biliary 
system could be found. 

In case of intrahepatic stones with a 
simultaneous extrahepatic lithiasis, the 
place of origin for the intrahepatic stones 
may be questioned. They may have been 
formed in situ, within the intrahepatic 
ducts, or they may have been carried there 
from the extrahepatic passages. However, 
in both of our cases, the extrahepatic pas- 
sages were free (from inflammation and 
similar stones), and they as the source of 
formation of the intrahepatic stones could 
hardly come into question. 
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In the first case, six months prior to the 
calculous findings, the gallbladder had been 
removed, and no stone was found in the 
gallbladder or in the common duct. In the 
second case, the gallbladder was removed 
and found normal, without any sign of in- 
flammation or other pathology, as was the 
common duct. This undoubtedly incidental 
finding of a solitary cholesterol stone in the 
gallbladder as expression of certain met- 
abolic disturbance points to an entirely 
different etiology from the one which pro- 
duced the small multiple calcium bilirubin 
stones in the hepatic ducts, as expressions 
of chronic inflammatory process. The ab- 
sence of any inflammation in the gall- 
bladder rules out the possibility of the 
extrahepatic passages as the formation 
place of the stones detected within the 
hepatic ducts. Consequently both cases 
represent the unique type of a renal intra- 
hepatic lithiasis when the stones found in 
the hepatic ducts were also produced there. 
Their existence was not co- nor subordi- 
nated to a simultaneously, in fact, pri- 
marily existing extrahepatic stone forma- 
tion, as is the case in the majority of all 
the cases described in the literature. 

In view of the extremely rare occurrence 
of a genuine and solitary intrahepatic 
lithiasis as herein described, questioning 
the diagnosis, especially with respect to 
the interpretation of the roentgen findings, 
seems to be perfectly justifiable. However, 
the picture of a typical shadow was a 
constant and identical finding on all the 
films, though various techniques, postures, 
time factors, etc., were employed, and all 
the possible differential diagnoses were 
carefully considered. Consequently both 
the direct and also diagnosis by exclusion 
tended to substantiate and to corroborate 
the diagnosis. 

Accepting the diagnosis of intrahepatic 
stones, in fact, that of an intrahepatic 
lithiasis, it is of more than merely aca- 
demic interest to analyze the question, 
whether this latter represented solely an 
incidental finding or whether the com- 
plaints referred to were in causal rela- 
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tion with these findings. In other words, 
whether the patient suffered from the intra- 
hepatic stones, i.e., the complaints were 
caused by the intrahepatic lithiasis, or 
there were other conditions responsible for 
these symptoms, and the stone finding 
was only incidental. 

It is generally known that stones may be 
lodged in extrahepatic passages for a very 
long period, even for a life time, without 
causing any symptoms; possibly this may 
be the case in certain instances of intra- 
hepatic localization of the stones, espe- 
cially if the obstruction of the bile flow is 
incomplete (Murchison). This interesting 
fact can be contrasted with the dyskinetic 
attacks of cramps, 1.e., cholelithiasis-like 
painful attacks occurring without inflam- 
mation or stone, in a purely reflex manner 
(Aschoff, Westphal). Accordingly in ex- 
treme cases stones may be present causing 
no symptoms whatsoever, and again, in 
absence of stones or inflammation chole- 
lithiasis-like cramp may be complained of. 
Again, in other cases, intrahepatic stones 
may do more harm than the usual location 
of the stones in the extrahepatic passages. 
Pressure, pain, inflammation, icterus, de- 
cubitus, abscess, cholangitis, pylethrombo- 
phlebitis, etc., may result from the pres- 
ence of stones in the hepatic passages, 
especially if the inflammation becomes 
active. 

The next question is whether the stones 
found within the liver shadow were actu- 
ally produced in situ, or whether they 
made their way there, either by migration, 
or by natural expansion. 

In cases of obstructive processes of the 
common duct, caused by impacted stones, 
if the number of stones produced in the 
gallbladder i is very large or the stones are 
growing in size by accretion, the latter 
may fill up the adjoining large biliary pas- 
sages, and if still more room is required 
for the lodging of these stones, also the 
secondary branches of the biliary system 
may of necessity become filled with stones. 
This phenomenon can occasionally be ob- 
served during post-mortem examination, 
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This certainly was not the case in either 
of our cases. 

In case of real “migration” of the stones, 
two paths are open. Intrahepatic stones 
may have access to the extrahepatic routes, 
and a small intrahepatic pigment concre- 
ment may serve as a nucleus for larger 
stone formation in the gallbladder, or 
again, gallbladder stones may wander 
through the cystic duct and make their 
way to the common or also the main hepat- 
ic duct or from the latter into the second- 
ary biliary passages. This possibility also 
is excluded in our cases. 

In any of the aforementioned possibili- 
ties it remains a natural prerequisite that 
the stones found in both the extra- and 
intrahepatic passages must show similar 
chemical and morphological qualities, al- 
though slight changes due to various, sub- 
sequent, recidivant stone formations may 
have their impregnation thereon. 

In case of intrahepatic lithiasis the hepat- 
ic stones are produced in situ. It was reason- 
able for us to assume that both of our cases 
belonged to this group. And so this infer- 
ence by exclusion leads to the same con- 
sideration as our clinical and direct con- 
clusion leads, namely, that both cases rep- 
resent genuine, primary intrahepatic lithia- 
sis. 

A further “indirect”’ way leads us to the 
same conclusion. The postulates, as for- 
mulated for the intrahepatic stone forma- 
tion by Beer, comprise the following: an 
obstructive cholangeitis, due to impaction 
by stones—and not by tumor or any 
other pathology—in the common duct; a 
duration of two months or more; the pre- 
sence of certain dyscrasia or disposition to 
stone formation. These postulates were 
encountered in all of Beer’s cases and in 
most of the cases quoted by him from the 
literature, in which both intra- and extra- 
hepatic stones were simultaneously pres- 
ent. In our cases intrahepatic stones were 
found without the participation of the 
extrahepatic passages, and none of Beer’s 
prerequisites were present. 
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SUMMARY 


Two cases of true, primary intrahepatic 
lithiasis have been reported, without the 
participation of the extrahepatic biliary 
system, in absence of the commonly known 
postulates to the stone formation in the 
liver. 

In both cases diagnosis was made by 
roentgen examination. 

The extreme rarity of this condition has 
been stressed. 

A discussion has been given of the pos- 
sible causal relation between the clinical 
symptoms and the intrahepatic stone 
finding. 
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WHAT THE RADIOLOGIST SHOULD KNOW 
ABOUT CLINICAL PATHOLOGY* 


By KARL KORNBLUM, M.D., and HENRY J. TUMEN, M.D. 
PHILADELPHIA, PENNSYLVANIA 


HE work of the radiologist brings him 

in intimate contact with every spe- 
cialty in the modern practice of medicine. 
To keep abreast of the times in every 
specialty is obviously impossible, and yet 
the radiologist, to be regarded as a con- 
sultant, must of necessity be conversant 
with the fundamentals upon which the 
various medical specialties are based. 
Furthermore, intelligent roentgen inter- 
pretation is dependent upon a full appre- 
ciation of the significance of the clinical 
and laboratory data available in any given 
case. Only after careful correlation of the 
clinical, laboratory and roentgenological 
findings can an intelligent opinion be ex- 
pressed regarding the significance of the 
roentgen changes. 

Most radiologists in their efforts to 
master the art and science of roentgenol- 
ogy have neglected and forgotten much 
of the general knowledge of medicine that 
was taught them in the medical school. 
Furthermore, in most instances, many 
years separate the radiologist from his 
student days, and during these years 
numerous and noteworthy advances have 
been made in all branches of medicine. In 
his daily work, the radiologist finds him- 
self constantly confronted by such a lack 
of general knowledge as to be a serious 
handicap to the efficient application of his 
specialty. In no branch of medicine is this 
deficiency more keenly felt than in clinical 
pathology. A working knowledge of the 
clinical significance of the various labora- 
tory tests, both new and old, is of inesti- 
mable value to the radiologist. It is with the 
idea of supplying this working knowledge 
of clinical pathology, written for radiolo- 
gists, from a radiological point of view, 
that this presentation is offered. 


It is not intended to give a full and com- 
plete résumé of the present status of clini- 
cal pathology. The more elementary and 
generally known facts have been omitted. 
Such aspects of the subject as find most 
frequent application and are most univer- 
sally employed have been selected and 
while not all are of direct interest to the 
radiologist, nevertheless they bear upon 
such important phases of medicine as to 
make them desirable possessions of every 
well-informed radiologist. It is further 
acknowledged that this presentation has 
not been strictly confined to clinical pathol- 
ogy since an attempt has been made to 
correlate the facts of clinical pathology 
with those of clinical medicine so that such 
knowledge may be of most practical value. 


I. THE BLOOD 


Numerous and intensive investigations 
upon the blood have, in recent years, 
yielded rich rewards and have added much 
to our knowledge both in the field of hema- 
tology and in the biochemistry of the 
blood. It is our purpose to briefly review 
the more important phases of this subject, 
especially those aspects of particular inter- 
est to the radiologist. The nomenclature 
of hematology is replete with names and 
terms that are most confusing to the unini- 
tiate. An attempt will be made to define 
such terms as are considered essential to a 
proper understanding of the subject. 


A. The Cellular Elements of the Blood. 
Hematology. 


1. The Red Blood Cells—Erythrocytes. 


a. Normal Values: The normal number 
of red blood cells for the male ranges from 
4,500,000 to 6,000,000 per c.mm. of blood. 
The range for females is slightly less-— 


* From the Department of Radiology and Medicine of the Graduate Hospital of the University of Pennsylvania, Philadelphia.Read 
at the Thirty-Sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 
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4,000,000 to 5,500,000. Various terms have 
been introduced to indicate the relative 
number of red cells in a given blood, thus 
normocythemia indicates a normal red cell 
count; Aypercythemia a greater number 
than normal, and Aypocythemia fewer than 
normal. These terms have been used by 
Haden in his classification of the anemias. 

The erythrocytes (normocytes) have their 
origin in the bone marrow and are derived 
from nucleated cells, termed zormoblasts. In 
the circulating blood will be found certain 
immature erythrocytes which differ from 
mature cells in their staining reaction. 
Whereas the mature red cell has a pinkish 
color when stained by Wright’s or Wilson’s 
stain, the immature cell will show a dis- 
tinct bluish tinge. When this is diffuse 
throughout the cell the condition is spoken 
of as diffuse basophilia or polychromato- 
philia. When bluish granules are present 
the condition is termed punctate basophilia 
or stippling. Such stippling is of diagnostic 
importance in chronic lead poisoning. In 
this condition, however, the significance of 
such stippling is not clearly understood. 
The reticulocyte is another variety of imma- 
ture erythrocyte. It shows filaments by 
vital staining and normally constitutes 
less than 1 per cent of the red cell count. 
An increase in reticulocytes is the earliest 
indication of regeneration of red cells by 
the bone marrow, and is also the first sign 
of the effectiveness of liver in the treat- 
ment of pernicious anemia. These cells are 
also especially numerous in familial hemo- 
lytic jaundice. An increase in number of 
any of the above immature erythrocytes 
is an indication of active red cell formation 
by the bone marrow. 

The nucleated erythroblasts are precursors 
of the red corpuscles and do not normally 
occur in the circulating blood. (a) The 
normblast is the immediate precursor of the 
erythrocyte and is of approximately the 
same size. (6) The macrodlast is an earlier 
form of normoblast and is a fairly large cell. 
(c) The megaloblast is a large nucleated 
erythroblast concerning which there is con- 
siderable dispute. It may or may not be a 
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precursor of the normoblast. The appear- 
ance of megaloblasts in the circulating 
blood indicates a profound disturbance of 
bone marrow function. They are encoun- 
tered chiefly in pernicious anemia. 

Various terms are commonly employed 
to designate a pathological appearance of 
the red cells. Distortion in the shape of the 
erythrocytes is spoken of as poikilocytosis. 
Poikilocytes may occur in any _ severe 
anemia but especially in pernicious anemia. 
An oat-shaped or sickle-shaped cell occurs 
in sickle cell anemia. Variation in the size 
of the cells is termed anisocytosis. The 
size or volume of the red blood cell is of 
importance since upon its volume will de- 
pend the hemoglobin content. Variation in 
size may be due to a change in diameter 
or thickness of the cell. Normal cells meas- 
uring 7.5 microns are known as normo- 
cytes, cells smaller than 5 microns are 
microcytes, while those larger than 10 mi- 
crons are macrocytes and very large cells are 
megalocytes. In certain anemias the red 
cells are predominantly of one size, thus 
giving rise to the terms normocytic, micro- 
cytic, macrocy:tic and megalocytic anemia. 
Post-hemorrhagic anemia is an example of 
the normocytic type, secondary anemias 
are usually of the microcytic variety while 
in pernicious anemia there is a marked 
macrocy tosis. 

The size or volume of the red corpuscle 
is obtained by determining the vo/ume 
index which represents the relative volume 
of the individual red cells as compared with 
those of normal blood. The normal range 
of the volume index is 0.85 to 1.0. It is of 
considerable value in the diagnosis of per- 
nicious anemia since it is nearly always 
increased in this disease and rarely in any 
other condition. In secondary anemias the 
volume index is usually diminished. 

b. Hemoglobin: The most important 
constituent of the red blood corpuscles is 
hemoglobin, with which they are saturated 
to the extent of 33 per cent of their volume. 
It is very rare for them to be deficient in 
hemoglobin. The erythrocytes are broken 
down in the liver, spleen and circulating 
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blood and the liberated hemoglobin is 
utilized by the spleen and liver in the re- 
construction of the blood. The older 
method of estimating the hemoglobin con- 
tent of the blood in percentage is very un- 
satisfactory inasmuch as there is consider- 
able variation in the standards of the dif- 
ferent types of hemoglobinometers used 
for this purpose. It is much more accurate 
to determine the number of grams of hemo- 
globin per 100 c.c. of blood. This method 
is rapidly replacing that in which the hemo- 
globin is reported in percentage. The 
normal values of hemoglobin are for the 
male 14 to 18 grams per 100 c.c. of blood, 
and for the female, 12 to 15.5 grams. For 
those who still prefer the percentage 
method, this can be obtained by multiply- 
ing the number of grams of hemoglobin by 
6. 

The color index of a given blood repre- 
sents the relative amount of hemoglobin 
per individual red blood cell as compared 
with that of normal blood. The normal 
range of the color index is 0.85 to 1.0. A 
color index above 1.0 is characteristic of 
pernicious anemia while a low index occurs 
in chlorosis and most cases of secondary 
anemia. A decided variation in the color 
of the individual red cells has been termed 
anisochromia. Cells of normal color are 
normochromic. Cells showing a decrease in 
color are said to be hypochromic, while 
those of unusual pallor are achromic. 
These changes may be due to a decrease in 
the amount of hemoglobin but is more 
frequently the result of an unusual thin- 
ness of the cell. Likewise extremely thick 
cells will appear unusually dark, Ayper- 
chromic. Such cells are common in perni- 
cious anemia, while achromia is character- 
istic of chlorosis and some types of second- 
ary anemia. On the basis of color, we may 
therefore have a normochromic, hy pochro- 
mic, or hyperchromic anemia. 

c. Sedimentation Rate: For some time it 
has been known that under the influence 
of various diseases there is acceleration in 
the rate with which red corpuscles settle 
out of blood prepared so that it will not 


clot. Recently, advantage has been taken 
of this fact in the diagnosis and prognosis 
of various conditions, and, although there 
are still many phases of this subject which 
require clarification, the study of the sedi- 
mentation rate has been of great value. 

The test can be done either by determin- 
ing how quickly the blood cells settle to a 
given level in a standard tube or by meas- 
uring the distance that they fall in a given 
time. As usually performed in this country, 
the latter method is employed. It is neces- 
sary to correct for anemia, since it has been 
shown that apparent acceleration of the 
sedimentation rate takes place if the num- 
ber of cells per unit of blood volume is 
decreased. If correction is made for anemia, 
the normal sedimentation rate, that is, the 
number of millimeters the blood will settle 
in a standard tube in one hour, is usually 
3 to § mm. and the upper limit of normal 
is 10 mm. The sedimentation rate is in- 
creased in the presence of acute and chronic 
infections of all types. There is, therefore, 
nothing specific about this test. It is of 
great value, however, in following the 
course of an infection and is of particular 
worth in determining the degree of activity 
of pulmonary tuberculosis. The sedimenta- 
tion rate very often remains increased after 
all other signs of activity have disappeared. 
In the study of tuberculosis, determina- 
tions of the sedimentation rate are of great 
assistance in conjunction with the roentgen 
examination of the chest. It has also been 
shown that most instances of malignancy 
are associated with increased sedimenta- 
tion, so that this laboratory procedure fre- 
quently aids in the differential diagnosis of 
tumors. 

d. The Anemias: Recent researches upon 
the blood and blood diseases have very 
materially changed our concepts regarding 
the anemias. Ottenberg, in an excellent 
review, gives a résumé of the noteworthy 
experimental work that has been done in 
recent years upon this subject. As the result 
of such investigations a better understand- 
ing of the nature and production of the 
various types of anemia is afforded. 
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It is important to remember that anemia 
is not a disease but a symptom that is 
common to a variety of conditions. It is 
usually the result of injury or insufficiency 
of the blood-forming organs, rather than 
any disturbance in the circulating cells of 
the blood. However, a study of the blood 
will often reveal the nature of the bone 
marrow disturbance and may indicate the 
etiological agent responsible for the condi- 
tion. The function of the red blood corpus- 
cles is to carry oxygen from the lungs to the 
tissues, and since this function is the prop- 
erty of the hemoglobin an estimation of 
the hemoglobin content of the blood be- 
comes of prime importance. In the estima- 
tion of the hemoglobin content, three fac- 
tors are to be taken into consideration: the 
number of red cells, the size (volume) of 
the red cells, and the hemoglobin content 
of each cell. A deficiency of hemoglobin, 
which constitutes what is commonly 
termed “‘anemia,”” may, therefore, be due 
to any one of three factors: too few cells, 
cells that are too small or cells which do not 
contain sufficient hemoglobin. This latter 
condition is very rare. Therefore, in the 
detection and determination of the type of 
an anemia, one must know the red cell 
count, the volume index (size) and the 
color index (hemoglobin content per cell). 

Anemia is a symptom with which every 
practitioner is more or less constantly con- 
fronted. The radiologist finds it as an im- 
portant complication in many patients 
suffering from cancer, and thus he has a 
direct interest in this subject. The rapid 
advance in our knowledge has brought 
about the necessity of reclassification of the 
anemias. Ottenberg’s new classification, 
given in part in Table 1, is based chiefly 
upon pathogenesis and response to treat- 
ment. 

Anemtias due to various deficiencies: The 
anemias resulting from various deficiencies 
are those which are best understood and 
which have given the most gratifying 
therapeutic results, since supplying the 
deficient substance usually suffices to cure 
or check the anemia. Iron has long been 
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Taste I 
OTTENBERG’S NEW CLASSIFICATION OF ANEMIAS 


Anemias due to: 


I. Deficiencies. 
A. Iron deficiencies. 
B. Deficiency of ‘‘antianemic principle.”’ 
C. Nutritional deficiencies. 
Il. Injury to the blood-making organs. 
A. Toxic destruction of marrow. 
B. Mechanical replacement of marrow. 
C. Interference with blood regeneration at 
some intermediate stage. 
III. Disintegration of blood. (Hemolysis.) 
A. Caused by hereditary defects of red blood 
cells themselves. 
B. Toxic destruction of blood. 


recognized as a prime factor in the treat- 
ment of anemia, yet until recent years 
little has been known regarding the manner 
and mechanism of iron utilization by the 
body. As the result of recent knowledge 
iron therapy has been placed upon a more 
rational basis. Anemias resulting from 
simple loss of blood such as occurs in car- 
cinoma of the uterus, malignancy of the 
gastrointestinal tract and peptic ulcer are 
now recognized as due essentially to iron 
deficiency. Those anemias in which iron 
deficiency is a basic factor are termed 
hypochromic anemias. In this category 
is chlorosis, which is an example of a nor- 
mocythemic, normocytic and hypochromic 
anemia, having cells normal in number and 
size but deficient in color. 

Probably the most noteworthy contri- 
bution to our knowledge of the anemias is 
the recognition of an “antianemic prin- 
ciple,” due largely to the work of Minot 
and Murphy. These investigators, stimu- 
lated by the prior researches of Whipple 
and Robscheit-Robbins, found that liver 
is practically a specific for pernicious ane- 
mia. The substance in liver which combats 
the anemia is referred to as the “‘antiane- 
mic principle.” There is now recognized a 
group of anemias due to a deficiency of the 
antianemic principle of which pernicious 
anemia is by far the most important. 

There has long been recognized, as an 
essential part of pernicious anemia, an 
absence of hydrochloric acid in the stom- 
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ach. It has been found that without ex- 
ception achlorhydria precedes all other 
symptoms of the disease. Castle and his 
coworkers, investigating the relationship 
of achlorhydria to pernicious anemia, found 
that when chopped meat was first thor- 
oughly digested with gastric juice and then 
administered to pernicious anemia pa- 
tients, it was as efficacious as the adminis- 
tration of liver. It is therefore recognized 
that the antianemic principle consists of 
some substance found in normal gastric 
juice (intrinsic factor) and another essen- 
tial substance supplied by beef muscle 
and certain other foods (extrinsic factor). 
The combination of these two substances 
in the stomach produces the antianemic 
principle. When absorbed, it is stored in 
the liver and thus accounts for the efficacy 
of the administration of liver in pernicious 
anemia. 

Probably no disease presents more pro- 
found blood changes than does pernicious 
anemia. It affords our best example of a 
hypocythemic, macrocytic and hyperchro- 
mic anemia, having a marked reduction 
in the number of red cells which are larger 
than normal and darker in color. The red 
cell count is frequently less than 2 million. 
The disease is characterized by a poikilo- 
cytosis and especially an anisocytosis, 
there being numerous macrocytes present. 
The color and volume index are both in- 
creased above 1.0. The platelets are much 
reduced in number, as are also the leuko- 
cytes. With the onset of a remission many 
immature red cells appear, first the reticu- 
locytesand then the polychromatophilic and 
stippled red cells. Nucleated erythroblasts 
may appear, both normoblasts and megalo- 
blasts, when there is marked bone marrow 
activity. The megaloblasts are usually few 
in number but their presence is of great 
diagnostic significance since they are rarely 
found in any other condition. 

Under nutritional deficiencies is to be 
found a large group of anemias due to 
deficiencies of the various vitamins and 
food elements and the anemias accompany- 
ing biliary, duodenal and pancreatic fis- 
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tulae. No doubt the anemia so commonly 
found in certain malignancies is on the 
basis of a nutritional deficiency, especially 
those of the gastrointestinal tract. Inten- 
sive irradiation of malignant lesions of the 
mouth, pharynx and larynx by the so- 
called Coutard method which is being so 
extensively used at the present time results 
in considerable interference on the part of 
the patient to take proper nourishment. An 
anemia resulting from nutritional defi- 
ciency might readily occur in such patients. 

Anemias due to injury to the blood-making 
organs: Under this heading will be found 
many diseases of special interest to the 
radiologist. Toxic destruction of the bone 
marrow results in aplastic anemia (defi- 
ciency of red cells, white cells and plate- 
lets). Radium and thorium are definitely 
known to produce this form of anemia. The 
therapeutic use of radium water has prac- 
tically been discontinued since the report 
of several cases of fatal radium poisoning. 
The fear of producing an aplastic anemia 
has been used as a contraindication for the 
intravenous use of thoratrast (thorium 
dioxide) as a contrast medium in roent- 
genography. As yet there is no substantial 
proof that thorium used in this manner is 
injurious to the blood or bone marrow. 
While intensive irradiation with roentgen 
rays or radium may so affect the normal 
bone marrow as to produce an aplastic 
anemia, irradiation need never justifiably 
be carried to such an extent. In conditions 
showing pathologic conditions of the bone 
marrow, irradiation should be given with 
extreme caution. 

Practically all the diseases producing 
anemia by the mechanical replacement of 
bone marrow have some radiological impli- 
cation. Thus the various osteoscleroses, 
including the marble bone disease of 
Albers-Schénberg, are usually first recog- 
nized by a roentgenographic examination 
of the bones. Gaucher’s disease and xan- 
thomatosis or the Schiiller-Christian syn- 
drome have a characteristic roentgeno- 
graphic appearance. Leukemia, Hodgkin’s 
disease and metastatic malignancy of the 
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bone, the accompanying anemia of which 
results from bone marrow replacement, are 
of vital interest to the radiologist. It is well 
for the radiotherapist to remember that in 
these pathologic conditions of the bone 
marrow, irradiation, if carried too far, 
might readily produce an aplastic anemia. 
Fortunately, it is a well-recognized princi- 
ple in the treatment of these conditions, 
especially leukemia and Hodgkin’s disease, 
that they will respond, if at all, to small 
doses of roentgen therapy and that treat- 
ment should be given as infrequently as 
possible. 

The anemias due to interference with 
blood regeneration at some _ intermediate 
stage concerns diseases of the spleen and 
liver such as Banti’s disease, cirrhosis of 
the liver and prolonged obstructive jaun- 
dice. Since the liver and spleen are inti- 
mately concerned in conserving the ma- 
terial resulting from the disintegration of 
red blood.cells and subsequently utilize 
this material for the reconstruction of the 
blood, any condition which interferes with 
this specific function of these organs will 
produce an anemia. 

Anemias due to disintegration of the 
blood (hemolysis): Hemolysis may be the 
result of a hereditary defect of the red blood 
cells or a toxic destruction of these cells. In 
the former group are two diseases—hemo- 
lytic icterus and sickle cell anemia, which 
resemble each other clinically but can be 
differentiated on the basis of the fragility 
of the red cells. According to the fragility 
test normal red cells in salt solution show 
no hemolysis until the concentration of the 
salt is reduced to about 0.44 per cent. In 
hemolytic jaundice, the cells may begin to 
dissolve in concentrations of 0.5 to 0.6 
per cent. Complete hemolysis may occur 
in concentrations of 0.4 to 0.48 per cent as 
compared with 0.34 per cent for normal 
cells. Such increased fragility is not seen in 
sickle cell anemia, the fragility test being 
either normal or decreased. Sickle cell 
anemia may at times show striking changes 
in the bones roentgenologically. 

There are many toxic agents which may 
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produce anemia by hemolysis. In this cate- 
gory are to be found diseases due to various 
bacteria and protozoa, including malaria 
and syphilis. Hemolysis may occur as the 
result of a large variety of chemical agents. 
The anemia complicating nephritis and 
extensive burns is thought to be due to 
some hemolytic agent. The anemia of can- 
cer is also attributed to toxic destruction 
of the red cells, although such a toxin has 
never been definitely demonstrated. 

e. Polycythemia: This is a condition in 
which there is an increase in the number of 
red blood cells in the circulating blood, 
which may be relative or absolute. A re/a- 
tive polycythemia, better termed erythrocyto- 
sis, 18 a condition in which the red cells 
per cubic millimeter are increased but the 
total number in the body remains normal. 
An erythrocytosis of 6 to 7 million may 
occur in apparently normal individuals. 
Such counts may also be encountered in 
dehydration from severe vomiting, diar- 
rhea or sweating. An absolute polycythemia 
exists when the total number of red cells 
of the body is increased, as well as their 
concentration in the blood. It indicates a 
stimulation of the bone marrow to the 
overproduction of red cells. Absolute poly- 
cythemia may occur as a symptom in a 
variety of conditions and in poly cythemia 
vera. 

Polycythemia is found in normal individ- 
uals living at high altitudes and is thought 
to be due to the low oxygen tension which 
stimulates the bone marrow to increased 
activity. It occurs in myocardial insufh- 
ciency in which there is chronic cyanosis, 
with counts reaching as high as 7 to 8 
million. In this condition, it is interesting 
to note that chronic passive congestion of 
the lungs resulting in pulmonary fibrosis 
may present a roentgen appearance that 
simulates pneumoconiosis. Polycythemia 
will also be found in long standing pulmo- 
nary disease such as emphysema, pulmo- 
nary fibrosis and any condition interfering 
with pulmonary ventilation. Also, chronic 
poisoning with a variety of drugs such as 
arsenic, phosphorus, radium and mercury 
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will produce an increase in the red cell 
count, while recovery from any severe 
anemia usually results in a transient eryth- 
rocytosis. It is interesting to note that 
most radiologists and technicians show a 
tendency to an erythrocytosis. 

Polycythemia vera, erythremia, Vaquez- 
Osler’s disease is a chronic incurable dis- 
ease. It is characterized by an absolute 
polycythemia, the red cell count usually 
exceeding 8 million, although occasionally 
it may reach only § to 6 million. Counts 
from 12 to 1§ million have been reported. 
The hemoglobin is increased to 120 to 150 
per cent. The color index is below 1.0 and 
the cells tend to be small and pale. There 
is usually a moderate neutrophilic leuko- 
cytosis, 10,000 to 15,000. The blood plate- 
lets are usually increased. The pathological 
change found in erythremia is an extreme 
hyperplasia of the blood forming tissues of 
the marrow. In the treatment of erythre- 
mia, roentgen irradiation of the long bones 
is recognized as one of the most valuable 
methods of therapy. 


2. The White Blood Cells—Leukocytes. 


a. Normal Values: The normal number 
of leukocytes may range from 5,000 to 
10,000 per c. mm. of blood. There are three 
distinct varieties of white cells: the granu- 
lar leukocytes, the lymphocytes and the 
monocytes. The granular leukocytes, be- 
cause of their origin from the bone marrow, 
are sometimes called myeloid leukocytes or 
more simply granulocytes. Of these cells, 
there are three varieties, the neutrophiles, 
the eosinophiles and the basophiles. Be- 
cause of the lobulated appearance of the 
nucleus these cells are also called po/ymor- 
phonuclear leukocytes. 

The function of the neutrophiles is to 
combat infection, which they do by engulf- 
ing and digesting bacteria. They may also 
take up small foreign bodies. Because of 
this property, they are termed phagocytes. 
The function of the eosinophiles is not defi- 
n'tely known. Since they are increased in 
diseases associated with protein hypersen- 
sitiveness and during infestation with ani- 


mal parasites, it is assumed that their func- 
tion is concerned with the removal of fer 
eign protein and combating parasites. The 
function of the basophiles is not known and 
relatively little is known regarding the 
function of the lymphocytes. They are 
probably concerned in the defense against 
chronic infections, particularly tuberculo- 
sis. The monocytes are phagocytic, acting 
as the scavengers of the blood, taking up 
damaged red cells and disintegrated leuko- 
cytes. They are known as macrophages in 
contradistinction to the smaller neutro- 
philes, the microphages. 

Inasmuch as these various types of 
leukocytes apparently have different func- 
tions, it is not sufficient merely to know 
the total number of leukocytes but one 
must also know the number of each variety 
or the differential count as it is termed. It 
has long been the custom to express the 
differential count in percentages of the total 
number. It would seem preferable and 
more precise to indicate the actual number 
of each type of cell, as advocated by Kol- 
mer, Boerner and Garber. Table 1 gives 
the normal range of leukocytes with varia- 
tions for age. 


Taste Il 
NORMAL RANGE OF LEUKOCYTES* 
— 
OVER § 
3705 YEARS 
3 YEARS | AND 
— | ADULTS 
Neutrophiles | 2000-7000 | 3000-8000 | 3000-7000 
Eosinophiles 25-700 50-700 | 50-400 
Lymphocytes | 4000-g000 | 2500-6000 | 1000-3000 
Monocytes | 25-700 2§—7Co | 100-600 


*Kolmer, Boerner and Garber 


b. Origin of the Leukocytes: It is essential 
to know the origin of the various types of 
white cells, since this enables one to under- 
stand certain features of the different blood 
conditions in which the leukocytes play an 
important rdéle. The granulocytes and 
monocytes arise from certain immature 
cells which have their origin in the bone 
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marrow. The precursors of the lympho- 
cytes originate in the lymphoid tissue 
scattered throughout the body. The imma- 
ture leukocytes in themselves are not ab- 
normal; it is their appearance in the circu- 
lation that is pathological. 

(1) The granular leukocytes: Since the 
precursors of these cells arise within the 
bone marrow they are known as myeloid 
cells. The earliest recognizable ancestor of 
the mature granulocyte is the myeloblast. 


the metamyelocyte, which represents about 
4 per cent of the neutrophiles. The three 
most immature forms including the myelo- 
cyte are not phagocytic and show little or 
no motility. Thus when they occur in the 
blood under pathological conditions they 
afford no protection against infection 
which is one of the chief functions of the 
mature granular leukocytes. 

(2) The lymphocyte: The immature lym- 
phocyte is known as a lymphoblast and is 


Development of The Granular Leukocyles. 


Mature 
Granulocyles 
Basophile 
Myelocyte 
Eosimophite Eoswwophile Eosinophile 
Myelodblast Myrocyte Melamyelocyle 


Neutvophile You 
Myrlocyte mg phile Neutrophile 
Melamyelocy tes. 


Fic. 


Pfoceeding toward maturity we have next 
the premyelocyte and then the myelocyte. 
There are three varieties of myelocytes: 
the neutrophilic, eosinophilic and the baso- 
philic. The neutrophilic myelocyte next 
becomes a young metamyelocyte, then a 
“band” metamyelocyte and finally a ma- 
ture neutrophile, while the eosinophilic 
myelocyte becomes a metamyelocyte and 
then a mature eosinophile. The basophilic 
myelocyte passes directly into a mature 
basophile (Fig. 1). These various immature 
cells differ from each other as regards their 
size, presence of a nucleolus, staining quali- 
ties and character of the nucleus. None of 
them occur normally in the blood except 


a much larger cell than that found in the 
blood. The plasma cell, which is thought 
to be lymphatic in origin, is not a precursor 
of the lymphocyte but a collateral cell. A 
few such cells may be found in any condition 
in which the lymphocytes are in creased. 

(3) The monocyte: The immature mono- 
cyte, if it occurs in the blood stream, can- 
not be recognized with certainty. 

c. Leukocytosis: An increase in the total 
number of leukocytes of the blood above 
10,000 per c.mm. is designated as a leuko- 
cytosis. An increase in number may pre- 
dominantly involve only one of the several 
varieties of leukocytes, thus a differential 
count is important. 
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(1) Neutrophilia implies a neutrophilic 
leukocytosis and, since these cells predomi- 
nate in the vast majority of instances, the 
simple term leukocytosis usually refers to 
a neutrophilic increase. Neutrophilia oc- 
curs in the following conditions: (1) acute 
infections, with several noteworthy excep- 
tions such as typhoid fever, malaria, 
measles and influenza; (2) certain intoxica- 
tions as uremia, lead poisoning and gout; 
(3) following acute hemorrhage; (4) preg- 
nancy; (5) postoperative leukocytosis; (6) 
malignant growth, especially those involv- 
ing the liver, gastrointestinal tract and 
metastases to the bone marrow; (7) acute 
and chronic myeloid leukemia. 

(a) “Shift to the left’: In cases of leuko- 
cytosis, especially acute infections, imma- 
ture neutrophiles appear in the blood. The 
greater the percentage of immature forms, 
the greater is the degree of bone marrow 
stimulation. This increase of immature 
cells is called the “shift to the left.” At- 
tempts have been made, notably by Ar- 
neth, to utilize this fact in determining the 
degree of severity and prognosis of infec- 
tions. The Arneth index has largely been 
replaced by the simpler and_ probably 
more accurate Schilling index in which an 
increase in the percentage of immature 
forms of leukocytes constitutes a “shift to 
the left.”” The greater the “‘shift to the 
left” the more severe is the infection, the 
less adequate is the response of the marrow 
and the graver the prognosis. 

The “shift to the left”” may also be indi- 
cated by determining the nuclear index 
(Boerner). This is the same as the Schilling 
index except that it is reversed so that a 
whole number is obtained instead of a 
fraction. The total number of mature 
neutrophiles divided by the total number 
of immature cells gives the nuclear index 
which for the normal adult is 15 or over. 
An index of 10 to 15 indicates a very slight 
shift to the left, 5 to 10 a moderate shift, 
and under 5 a marked shift to the left. The 
significance is the same as for the Schilling 
index. A “‘shift to the right” occurs only 
in pernicious anemia. 
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Some hematologists make a distinction 
between filament and non-filament types 
of neutrophiles, the filament being the con- 
nection between the various lobes of the 
nucleus. The non-filament forms are the 
more immature cells. Such a distinction 
results in a greater “shift to the left” than 
is obtained when this variation in nuclear 
structure is not considered. Similar differ- 
ences in computing the nuclear index is 
responsible for the fact that the “‘shift to 
the left” in different hospitals and labora- 
tories is not comparable. It becomes of 
value only when compared with counts 
made by the same laboratory. 

(2) Eosinophilia: An increase in the 
number of eosinophiles above 3 per cent 
constitutes an eosinophilia. The causes of 
eosinophilia can usually be classified in 
three groups: (1) infestation with animal 
parasites, (2) skin disease, (3) reactions to 
foreign protein in hypersensitive individ- 
uals. 

(3) Basophilia: This is of no known diag- 
nostic value. 

(4) Lymphocytosis: An increase in the 
lymphocytes is to be found in (a4) normal 
infants after the first week, which may per- 
sist for the first few years of childhood; 
(4) certain infections, notably the early 
stages of whooping cough, German measles, 
mumps and in cases of uncomplicated 
tuberculosis of moderate severity running 
a favorable course; (c) convalescence from 
infections; (d) intoxications of various 
kinds; (e) lymphoid leukemia. 

Of special interest in this connection is 
the disease known as infectious mononu- 
cleosis or glandular fever. This is an acute 
infection of unknown etiology occurring 
chiefly in children and young adults, char- 
acterized by fever, sore throat and marked 
swelling of the cervical glands. At times 
there may be a generalized adenopathy 
which along with the increase in lympho- 
cytes may be mistaken for acute lymphoid 
leukemia, from which it differs in that no 
immature lymphoblasts are present. Char- 
acteristic of the disease is the abnormal 
morphology of the lymphocytes. The white 
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cell count usually ranges from 12,000 to 
20,000, with the lymphocytes reaching as 
high as 85 per cent in the differential count. 
The disease runs a benign course of two to 
three weeks’ duration. The term mononu- 
cleosis has nothing to do with the mono- 
cytes, which may or may not be increased 
in this disease. 

(5) Monocytosis: An increase in the 
monocytes of the bood is rather uncom- 
mon and appears to be of no particular 
diagnostic significance. 

d. Leukopenia: A decrease in the total 
number of leukocytes of the blood below 
5,000 per c.mm. is designated as a leuko- 
penia. This may occur in the following 
conditions: (1) cachectic and debilitated 
states, (2) certain infections as typhoid 
fever, measles, influenza and malaria, (3) 
agranulocytosis, (4) various intoxications 
as chronic benzol, acetanilid and arsenic 
poisoning, (5) cokuaition of the bone mar- 
row as in pernicious anemia, terminal stage 
of chronic leukemia and bone marrow in- 
vasion by malignancy. A leukopenia is 
commonly observed in patients receiving 
intensive irradiation by radium or roent- 
gen rays. It seems inadvisable to permit 
the granular leukocytes to fall below 3,000, 
since such patients show poor resistance to 
infection and also because of the danger 
of producing agranulocytosis. Radiologists 
and radiological technicians usually show 
a definite reduction in the number of white 
cells of the blood. Seldom does the count 
fall below 5,000. Here again it is important 
to watch the total number of granulocytes. 
The personnel of a radiological department 
should have a complete blood count at 
least every three months. 

e. The Leukemias: Leukemia is a dis- 
ease characterized by a hyperplasia in 
either the myeloid or lymphoid tissues of 
the body, resulting in a marked increase in 
number of the leukocytes and the appear- 
ance in the circulating blood of immature 
leukocytes. There are two distinct types 
of the disease, myeloid leukemia and lym- 
phatic leukemia. Both may present an 
acute and a chronic form. An abrupt onset 
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with the disease running its course in three 
to four months may be regarded as acute. 
The etiology is unknown, some regarding 
the disease as infectious, others, as neo- 
plastic in origin. 

(1) Chronic myeloid leukemia: This is the 
most common variety of leukemia and 
rarely occurs below the age of twenty. 
Because of the enlargement of the spleen 
the condition is also referred to as sp/eno- 
myelogenous leukemia. 

The blood picture in chronic myeloid 
leukemia presents an extreme degree of 
leukocytosis, the count usually ranging 
between 50,000 and 600,000. The vast 
majority of the cells are neutrophilic leu- 
kocytes. While most of these are mature, 
there are many of the immature forms. The 
myelocyte is the characteristic cell of this 
disease, constituting 20 to 50 per cent of the 
total leukocyte count. An occasional pre- 
myelocyte and myeloblast may be present. 
The eosinophiles and basophiles are in- 
creased in absolute numbers and often in 
percentage as well, while the monocytes are 
moderately increased in the early stage of 
the disease. The percentage of lymphocytes 
is greatly reduced, while the platelets show 
a marked increase. The red cells and 
hemoglobin reveal a progressive anemia of 
marked degree. A characteristic feature of 
the disease is the presence of numerous 
normoblasts. 

The most effective therapy in chronic 
myeloid leukemia is roentgen or radium 
irradiation. It should be given as soon as 
the diagnosis is made. Therapy will be con- 
sidered here only as it is influenced by the 
blood picture. Remission is usually prompt, 
but irradiation is increasingly less effective 
with each relapse. Aside from other con- 
siderations, irradiation should be resumed 
when the white count exceeds 100,000 or 
when there is an increase in the percentage 
of immature forms. Irradiation should be 
stopped when the total leukocyte count 
approaches normal and no more radiation 
than is required to accomplish this should 
be given. In the terminal stage of the dis- 
ease, the symptoms and blood changes may 
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be similar to those of acute myeloid leu- 
kemia, and at this time irradiation is con- 
traindicated. 

(2) Acute myeloid leukemia: This is 
quite rare and is usually seen in children 
and young adults. The characteristic fea- 
ture of the blood is the predominance of 
the extremely immature leukocytes, mye- 
loblasts rather than myelocytes. In fulmi- 
nant cases the leukocyte count may be 
diminished, the diagnosis depending upon 
the demonstration of myeloblasts. Such 
cases are known as acute aleukemic leu- 
kemia or leukopenic leukemia. The disease 
is often confused with acute septic infec- 
tion. There is no effective form of therapy. 
Irradiation is contraindicated. 

(3) Chronic lymphatic leukemia: This dis- 
ease is less common than myeloid leukemia. 
It also occurs chiefly in adults. The blood 
picture shows a marked leukocytosis but 
somewhat less than in the myeloid variety. 
The average count is between 100,000 and 
200,000, but many cases range between 
30,000 and 100,000, with the lymphocyte 
count between go and 99 per cent. The 
predominant cell is the small mature 
lymphocyte. There is always a certain 
number of immature ly mphocytes or lym- 
phoblasts. An anemia develops in the later 
stages of the disease. Normoblasts are rare 
in contrast to the large number of such 
cells to be found in myeloid leukemia. The 
blood platelets are normal early in the dis- 
ease but reduced later. 

Irradiation is the treatment of choice 
but is less effective than in myeloid leu- 
kemia. The indications for treatment are 
essentially the same in the two conditions. 

(4) Acute lymphatic leukemia: This dis- 
ease occurs in children. It is rapid in onset, 
assuming a distinct hemorrhagic diathesis. 
The blood shows a marked leukocytosis 
with the large immature lymphoblast pre- 
dominating. The platelets are much dimin- 
ished, and there is a rapid anemia with 
little evidence of blood regeneration. Death 
may occur within a few days and usually 
within ten to twelve weeks. Treatment is 
of no avail. 


(5) Special types of leukemia and allied 
conditions: 

(a) Chloroma: A rare disease which may 
resemble either myeloid or lymphoid leu- 
kemia, more frequently the former. The 
disease is characterized by local tumor 
masses, the tissues of which have a green 
color. These masses have a tendency to 
invade bone, especially those of the head 
and more particularly the orbital bones, 
thus producing a protrusion of the eyeball. 
The bone development makes roentgen 
examination of importance in this condi- 
tion. The blood changes are those of an 
acute or subacute leukemia with a variable 
leukocytosis. Immature cells, usually mye- 
loblasts, are common. The so-called ch/o- 
roma cells are pathological myeloblasts. 
The disease is usually fatal within a few 
months. 


(6) Eosinophilic leukemia: A chronic 
myeloid leukemia showing a preponderance 
of eosinophiles is an extremely rare condi- 
tion. 

(c) Plasma cell leukemia: A form of 
lymphoid leukemia in which plasma cells 
predominate, also very rare. 


(d) Monocytic leukemia: Another rare 
form of leukemia in which large numbers 
of monocytes appear early in the disease. 

(e) Pseudoleukemia: A term applied to 
certain cases showing a general glandular 
enlargement and enlarged spleen without 
leukemic blood changes. 


(f) Aleukemic leukemia: Cases which are 
clinically leukemia with the exception that 
the total leukocyte count is not increased. 
This may be of the myeloid variety, when 
such synonyms have been applied as aleu- 
kemic myeloid leukemia, aleukemic myelo- 
sis and latent myeloid leukemia. When of 
the lymphoid type the following terms 
have been used—aleukemic lymphoid leu- 
kemia, aleukemic lymphadenosis and la- 
tent lymphatic leukemia. 

(g) Aleukia: A term applied to a clinical 
syndrome characterized by an extreme gen- 
eralized aplasia of the bone marrow, pre- 
senting a severe anemia, a leukopenia and a 
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marked reduction in plateléts with a hem- 
orrhagic diathesis. 

(h) Leukemoid reaction: The occurrence 
of many immature leukocytes, especially 
myelocytes as a part of a leukocytosis, the 
result of some severe infection, has been 
termed a leukemoid reaction because the 
blood picture strongly suggests leukemia. 
Such a reaction is not uncommonly seen in 
pneumonia, scarlet fever and severe sepsis. 

(1) Leukosarcoma: A case of lymphosar- 
coma in which a leukemic blood picture 
later develops. 

(j) Agranulocytosis, granulopenia, and 
agranulocytic angina: A clinical syndrome 
that has received considerable attention 
in recent years. It is characterized by an 
acute onset with fever, ulcerative pharyn- 
gitis or stomatitis, an extreme neutrophilic 
leukopenia and a rapidly progressive course 
to a fatal termination. The blood picture 
shows a marked reduction in the number 
of granulocytes, below 1,000. They are very 
often entirely absent. It is important to re- 
member that in agranulocytosis the total 
number of leukocytes may be normal. Usu- 
ally, however, all varieties of leukocytes 
show a marked reduction, so that a definite 
leukopenia exists. There are usually no 
myelocytes or myeloblasts present. The red 
cells, hemoglobin and platelets are normal. 
Roentgen therapy has been used with some 
success in the treatment of this condition. 


3. Blood Platelets or Thrombocytes. 


a. Normal Values: The normal number 
of platelets has been variously stated as 
from 200,000 to 400,000. They are difficult 
to count, therefore only marked variations 
from normal are significant. The thrombo- 
cytes are really not cells but fragments of 
cell cytoplasm. They have their origin in 
the bone marrow from the giant cells, 
megakaryocytes, by pinching off of portions 
of their long cytoplasmic processes. 

The blood platelets are essential for the 
normal coagulation of the blood. Their 
deficiency is a common cause of pathologi- 
cal hemorrhage. A reduction in the platelet 
count is to be found in purpura hemor- 


rhagica, in the hemorrhagic types of certain 
infections, especially smallpox and diph- 
theria, and in certain blood diseases asso- 
ciated with multiple hemorrhages, such as 
acute leukemia and aplastic anemia. In 
some of these conditions the platelet count 
may fall to below 10,000. 

b. Coagulation of Blood: This phenome- 
non is a complicated process and many 
factors are concerned. In the study of 
hemorrhagic diseases, not only is the plate- 
let count important but the other factors 
concerned in this process must also be in- 
vestigated. These include the bleeding 
time, the coagulation time, test for calcium 
deficiency and an observation as to the 
retractility of the clot. 

(1) Bleeding time: The normal bleeding 
time is three minutes or less. 

(2) Coagulation time: The coagulation 
time varies somewhat with the method 
employed for its determination. With most 
of the methods commonly used the normal 
coagulation time varies from two to twelve 
minutes. 

(3) Calcium deficiency is determined by 
adding 3 drops of a 1 per cent solution of 
calcium chloride to 1 c.c. of blood. If coagu- 
lation is hastened as compared with a con- 
trol specimen of blood to which no calcium 
has been added the test indicates a defi- 
ciency of calcium. 

(4) The clot retraction time: The plate- 
lets are intimately concerned in this proc- 
ess which has nothing to do with coagula- 
tion of the blood. A prolongation of the 
clot retraction time will permit abnormal 
bleeding to occur. In normal blood, retrac- 
tion of the clot usually begins in an hour 
or two and is usually complete in from 
eighteen to twenty-four hours. 

c. Purpura: Purpura is a symptom com- 
mon to many diseases in which there is 
a spontaneous extravasation of blood into 
or under the skin and mucous membrane. 
It is not necessarily due to a disturbance in 
the coagulation of the blood, since it may 
be the result of abnormalities in the blood 
vessel walls. Some of the conditions char- 
acterized by purpura are purpura hemor- 
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rhagica, essential thrombocytopenic pur- 
pura and hemophilia. 

(1) Purpura hemorrhagica: This is not a 
disease but a clinical syndrome which may 
occur in a number of different diseases. It 
is characterized by purpura, associated 
with a marked reduction in blood platelets 
and a disturbance in blood coagulation. 

(2) Essential thrombocytopenic purpura: 
This is a disease entity of unknown etio- 
logy. It may be acute or chronic and is 
characterized by recurring attacks of pur- 
pura hemorrhagica. 

The blood shows a marked reduction in 
the number of platelets to below 60,000, 
with many abnormal forms. There is a 
post-hemorrhagic secondary anemia and a 
neutrophilic leukocytosis. The coagulation 
time is normal. There is a distinct abnor- 
mality in the retractility of the clot which 
is due to the lack of platelets. The bleeding 
time is greatly prolonged from the normal 
three minutes to twenty minutes or an 
hour. A remission is always associated with 
a rise in the platelet count. During a remis- 
sion there continues to be a definite reduc- 
tion in the platelet count but not sufficient 
to cause purpura. The danger zone for 
bleeding is 50,000 to 75,000 platelets. Irra- 
diation has been used in the treatment of 
thrombocytopenic purpura but is not gen- 
erally regarded as beneficial. 

(3) Hemophilia: This is a chronic recur- 
ring hereditary disease of rare occurrence, 
characterized by a tendency to bleed as the 
result of slight injuries. The affection oc- 
curs only in males and is transmitted only 
by females. The condition exists from 
birth, and bleeding which first occurs at a 
later age is not due to hemophilia. Recur- 
rent hemorrhages into the joints eventually 
lead to roentgen appearances which are 
fairly characteristic for this disease. Such 
changes are found chiefly in the knee 
joints. 

The blood platelets are normal in num- 
ber or increased after hemorrhage. The 
bleeding time is normal and blood clot 
retracts normally. The principal disturb- 
ance is in the coagulation time which is 


greatly prolonged from one to several 
hours. A delayed coagulation time up to 
twenty to twenty-five minutes is not diag- 
nostic of hemophilia since such delay is 
seen in other conditions. 


B. Blood Chemistry. 


1. Blood Sugar. 


A determination of the concentration of 
the sugar in the blood affords a ready 
means for the clinical detection of various 
disturbances in carbohydrate metabolism. 
The normal blood sugar value ranges from 
80 to 120 mg. per 100 c.c. of blood. Altera- 
tion in the blood sugar concentration may 
occur in one of two directions, either an 
increase, hyperglycemia, or a decrease, 
hypoglycemia. 

a. Hyperglycemia: Diabetes mellitus is 
by far the most important clinical condi- 
tion showing a hyperglycemia. The blood 
sugar value may reach 1,700 mg. per 100 
c.c. of blood, but only rarely does it exceed 
600 mg. Diabetes is due to a deficiency in 
the secretion of insulin by the pancreas. 
This constitutes a state of hypoinsulinism. 
Insulin is essential to the transformation 
of blood sugar into tissue glycogen. The 
tissues cannot utilize the sugar of the blood 
directly for the production of energy. In 
the absence of sufficient insulin, glucose 
accumulates in the blood in excessive 
amounts. 

It should be remembered that abnor- 
mally high blood sugar values may occur 
in other conditions than in diabetes. Thus 
hyperglycemia may be encountered in (1) 
hyperthyroidism, (2) any condition causing 
an increased secretion of epinephrin such 
as pain, various emotions (anger and fear), 
intracranial disorders as concussion and 
brain tumor, (3) conditions producing acid- 
osis, such as the acidosis of diabetes, ether 
and chloroform anesthesia, asphyxia and the 
acidosis of fever, nephritis and dehydration, 
(4) conditions characterized by convulsions 
and strenuous muscular exertion as ec- 
lampsia, epilepsy, uremia and tetany. 

In any of these conditions, if the glyco- 
gen reserve of the liver becomes depleted, 
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the blood sugar level falls and may actually 
result in a hypoglycemia. It is for this rea- 
son that only 5 to Io per cent of cases of 
hyperthroidism show a fasting hypergly- 
cemia and that negative results may occur 
in any of the conditions named. 

Of interest to radiologists is the hyper- 
glycemia which occurs as the result of 
overactivity in function of the pituitary 
gland (hyperpituitarism), such as may be 
encountered in various pituitary disorders 
(tumor and acromegaly). Pituitrin is an- 
tagonistic to insulin and in excessive 
amounts prevents the transformation of 
blood sugar into tissue glycogen, permit- 
ting a hyperglycemia to occur. 

b. Hypoglycemia: A low blood sugar con- 
centration is much less frequently ob- 
served. It. may be encountered in (1) 
hypothyroidism seen in myxedema and 
cretinism, (2) hypoadrenalism, as in Addi- 
son’s disease and extensive burns produc- 
ing a suprarenal failure, (3) any condition 
which may cause a depletion of the glyco- 
gen reserve of the liver, seen characteristi- 
cally in acute liver disease (hepatitis) from 
various causes, less commonly in chronic 
liver disease such as cirrhosis, syphilis and 
malignancy, (4) conditions which produce 
a primary hyperglycemia such as convul- 
sions and muscular, exertion may, as the 
result of depletion of the glycogen reserve, 
result in hypoglycemia. 

A low blood sugar may also occur as the 
result of hyperinsulinism, either from the 
therapeutic administration of an excessive 
amount of insulin or from a hypersecretion 
of insulin due to hyperplasia or tumors of 
the pancreas, and in hypopituitarism. 

c. Glucose Tolerance Test: This test, 
which is used in the detection of abnor- 
malities of carbohydrate metabolism and 
which has much the same significance as 
disturbances in blood sugar concentration, 
is based upon the principle that a normal 
individual ingesting a given amount of 
glucose will show a so-called normal blood 
sugar curve. This curve consists in an in- 
crease in the blood sugar to 140-160 mg. 
per 100 c.c. of blood within one and a half 
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to two hours and a return to the normal fast- 
ing level in two and a half hours. 

(1) Diminished glucose tolerance is indi- 
cated by an abnormally high blood sugar 
concentration (above 160 mg.) and a pro- 
longation of the hyperglycemia for more 
than two hours after the glucose ingestion. 
A diminished glucose tolerance is found in 
the same conditions in which a fasting 
hyperglycemia occurs—diabetes, hyper- 
pituitarism, hyperthyroidism, acidosis, etc. 

(2) Increased glucose tolerance is indi- 
cated by little or no elevation of the blood 
sugar after glucose ingestion and occurs in 
the same conditions as hypoglycemia, name- 
ly, myxedema, cretinism, Addison’s dis- 
ease, hyperinsulinism and hypopituitarism. 

d. Glycosuria: The presence of glucose 
in the urine is closely related to abnormali- 
ties of blood sugar concentration. It is be- 
lieved that the kidney possesses a “thres- 
hold” for the excretion of glucose. The 
normal threshold is generally regarded as a 
blood sugar concentration of 160-180 mg. 
per 100 c.c. of blood. Not until the blood 
sugar reaches this level does glucose ap- 
pear in the urine. 

Glycosuria is generally regarded as evi- 
dence of diabetes mellitus, and while it is 
an outstanding feature in this disease, it 
must be recognized that there are other 
conditions in which glycosuria may occur. 
Any condition associated with a fasting 
hyperglycemia will usually show sugar in 
the urine when the blood sugar exceeds 
160-180 mg. In this connection it is well to 
remember that glycosuria is not an invari- 
able accompaniment of diabetes even 
though the blood sugar value may be more 
than 180 mg. per 100 c.c. of blood. It was 
formerly thought that under such circum- 
stances functional impairment of the kid- 
neys rendered them incapable of excreting 
sugar. It is now recognized that in such 
cases no renal disease exists and the ab- 
sence of glycosuria is attributed to an ele- 
vation of the renal threshold for sugar. 

Glycosuria may occur in the absence of a 
hyperglycemia, as in the following condi- 
tions: 
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(1) Renal diabetes (renal glycosuria), a 
condition in which sugar appears in the 
urine with a normal blood sugar. It is be- 
lieved to be due to a lowered renal thresh- 
old for glucose. It has no relationship to 
diabetes mellitus and is apparently harm- 
less. 

(2) Glycosuria of pregnancy, also thought 
to be due to a lowering of the renal thresh- 
old. It occurs during the latter months in 
10-1§ per cent of all normal pregnancies. 

(3) Alimentary glycosuria is a term used 
to indicate the excretion of glucose in the 
urine by certain normal individuals after 
the ingestion of excessive amounts of car- 
bohydrates. The exact cause of this condi- 
tion is unknown. 

(4) Glycosuria occurs in 30-50 per cent 
of cases of glomerulonephritis, nephro- 
sclerosis and nephrosis and is probably due 
to a lowering of the renal threshold. 


2. Blood Urea. 


Of the non-protein nitrogen elements of 
blood, the two of chief interest are urea 
and uric acid. Urea is the end product of 
metabolism. This is present normally in 
the whole blood in a concentration of 12-15 
mg. per 100 c.c. of blood. It is usually 
referred to as blood urea nitrogen, B.U.N. 
The most important causes of an increase 
in urea nitrogen are conditions which 
cause marked suppression of renal func- 
tion, notably acute and chronic nephritis, 
urinary obstruction as from_ prostatic 
hypertrophy or bilateral urinary calculi, 
and diminution of functioning kidney tissue 
as is seen in advanced renal tuberculosis or 
polycystic disease. 

The most important extrarenal cause of 
an increase in urea nitrogen is acute intesti- 
nal obstruction. This is particularly true of 
obstruction high in the bowel. The exact 
cause of this effect is not entirely clear. 
Dehydration and excessive protein destruc- 
tion due to toxic damage are apparently 
not chiefly responsible, if they are respon- 
sible at all. Recently, Eiman and Karr have 
emphasized that the rise in urea nitrogen 
may be an effort on the part of the body 
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to prevent the lowering of plasma osmotic 
pressure which results from the marked 
loss of chlorides. 


3. Blood Uric Acid. 


Uric acid is present in the blood in con- 
centrations between 1.5 to 4 mg. per 100 
c.c. of blood. While an increase in blood 
uric acid follows a decreased excretion, 
such as occurs in nephritis and other renal 
conditions, the two most notable causes of 
an increase are gout and leukemia. In gout 
the rise in blood uric acid is pathogno- 
monic and indicates that the disease is due 
to a defect in purine metabolism, although 
the factor of the kidneys’ inability to 
properly excrete this substance is still not 
entirely ruled out. The absence of uric acid 
increase in ordinary arthritis serves to dis- 
tinguish this condition from gout. Since 
uric acid is derived from the metabolism 
of tissue nucleoprotein, the increase in uric 
acid which occurs in leukemia is due to the 
marked increase in the destruction of cell 
nuclei which occurs in this disease. Here, 
too, damage to the kidneys by leukemic 
infiltration with corresponding inability to 
excrete uric acid may be important. In 
determining the response of leukemia to 
roentgen therapy, frequent determinations 
of blood and urine uric acid are of value. 
With the patient on a standard diet, roent- 
gen treatment with consequent increased 
destruction of circulating cells should re- 
sult in a marked increase in both the blood 
and urine uric acid values. The average 
daily excretion of uric acid in the urine for 
an adult on a mixed diet is about 0.7 gram. 


4. Blood Calcium. 


The calcium of the blood serum is nor- 
mally g-11 mg. per 100 c.c. of blood. The 
maintenance of this level is chiefly depend- 
ent upon the activity of the parathyroid 
glands, the secretion of which regulates the 
deposition of calcium salts in the bones and 
their withdrawal therefrom. Vitamin D 
plays a somewhat minor réle in calcium 
metabolism. Whether the vitamin influ- 
ences the absorption of calcium from the 
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intestine or the deposition of it in the bone 
is not entirely clear. | 

In hyperparathyroidism there is a marked 
withdrawal of calcium from the bones and 
a consequent increase of the mineral in the 
serum, up to 12-20 mg. per 100 c.c. of 
blood (hypercalcemia). This withdrawal of 
calcium from bones results in a condition 
of generalized osteitis fibrosa, which has 
characteristic clinical and roentgenologic 
manifestations. Roentgen evidence of a 
generalized decalcification of the bones 
without obvious cause should therefore 
suggest determination of the blood cal- 
cium. A great deal of the excess of calcium 
in hyperparathyroidism is excreted by the 
kidneys and there is frequently sufficient 
deposition of lime in these organs to cause 
stone formation. Occasionally this occurs 
when the bony changes are still slight or 
even entirely absent. Blood calcium deter- 
minations should therefore be done in 
cases with multiple renal calculi to rule out 
the presence of hyperparathyroidism. 

A lowering of blood calcium (hypocal- 
cemia) is seen in a number of conditions, 
particularly in hypoparathyroidism, when 
the serum calcium falls below 7 mg. per 
100 c.c. Symptoms of tetany are usually 
manifest. Diseases associated with an oc- 
casional lowering of blood calcium which 
have a roentgenological interest are osteo- 
malacia and rickets. There has recently 
been demonstrated a lowering of blood 
calcium in both tropical and non-tropical 
sprue. In these conditions, the defective 
fat absorption leads to non-absorption of 
calcium because of the formation of non- 
soluble salts in the intestine. Snell and 
Camp have described fairly characteristic 
roentgen findings in non-tropical sprue, 
also known as chronic idiopathic steator- 
rhea or adult celiac disease. The roentgen 
manifestations include intestinal and skele- 
tal changes. The intestinal appearance 
varies with the clinical course of the case, 
so that one may check up on clinical im- 
provement by noting associated evidence 
of improvement in the roentgen findings in 
the intestinal tract, as well as by following 
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the blood calcium level. In a typical case 
one may find delayed gastrointestinal 
motility, alterations in the mucosal relief 
of the small intestine, especially of the 
jejunum, consisting of smoothing of the 
contours of the lumen, obliteration of the 
usual markings of the valvulae conni- 
ventes, and “clumping up” of the barium 
in smooth elongated masses. The changes 
are suggestive of mucosal edema and infil- 
tration of the walls of the small intestine. 
This portion of the gastrointestinal tract 
may become somewhat dilated, and the 
colon begins to assume a smooth contour, 
with absence of haustrations. As clinical 
improvement occurs, the roentgen changes 
noted above begin to regress, and we again 
see the outlines of the valvulae conni- 
ventes. These same changes may occur in 
any diffuse inflammatory condition of the 
intestinal tract. Roentgenograms of the 
skeletal system (1) may be normal (2) may 
show osteoporosis or (3) we may find evi- 
dence of osteomalacia, with marked de- 
formities of the pelvis and pseudofractures. 


5. Blood Phosphorus. 


In many respects the metabolism of in- 
organic phosphorus is intimately connected 
with that of calcium. The normal content 
of inorganic phosphorus in adults ranges 
from 3 to 4.5 mg. per 100 c.c., in children 
4 to 6 mg. Changes are seen in many of 
the conditions in which there is a change in 
the serum calcium level. 

An increase in serum phosphate, hyper- 
phosphatemia, may occur as the result of 
excessive doses of vitamin D, hypervita- 
minosis, administered in the form of cod- 
liver oil or viosterol. In children this pro- 
duces a marked increase in density of the 
zone of temporary calcification at the ends 
of the long bones. The roentgen appear- 
ance may simulate that seen in healing 
rickets or lead poisoning. In the healing of 
fractures in adults the serum phosphate 
may be slightly increased, 5 to 7 mg. per 
100 

Diseases associated with a lowering of 
serum phosphate, hypophosphatemia, hav- 
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ing characteristic roentgen findings are 
rickets, osteomalacia and hyperparathy- 
roidism. In the two former diseases, in 
which the serum phosphorus may fall as 
low as I to 2 mg. per 100 c.c., the disturb- 
ance is due to a vitamin D deficiency. In 
the earlier stages of hyperparathyroidism 
the serum phosphorus is also definitely 
lowered. In the later stages, however, pro- 
gressive kidney damage decreases the phos- 
phate excretion so that at such a period in 
the disease the phosphorus may be ele- 
vated. 


6. Blood Phosphatase. 


In recent years a great deal of experi- 
mental and clinical work has been done 
upon phosphatase, an enzyme normally 
present in various tissues of the body. It 
has the property of hydrolyzing phosphoric 
acid esters into phosphoric acid and alco- 
hol, and plays an important rdle in the 
physiology of bone. The normal value for 
serum phosphatase in the adult averages 
2.6 units per 100 c.c., the normal range 
being from 1.5 to 4 units (Bodansky). In 
children the normal range is much higher, 
being from 5 to 14 units. This relative in- 
crease is true of all young animals and is 
incident to the active changes of bone 
formation. 

If liver disease with or without jaundice 
can be excluded, the level of serum phos- 
phatase forms a valuable diagnostic aid in 
studying diseases of the bone. In bone 
diseases associated with formation of large 
amounts of abnormal bone, such as polyo- 
stotic Paget’s disease, the phosphatase is 
markedly elevated. The phosphatase is 
also elevated in the presence of osteoid for- 
mation such as occurs in hyperparathy- 
roidism, rickets and osteomalacia. As these 
diseases heal, the phosphatase level tends 
to return to normal and this can be used 
as a test of therapeutic results. The phos- 
phatase values in bone tumors are variable. 
Metastatic carcinoma of the bone may or 
may not be associated with elevated phos- 
phatase. There is usually an increase in 
multiple myeloma, but this is generally not 
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found to be nearly as high as in hyperpara- 
thyroidism. This may be of diagnostic 
value since the roentgen appearance of 
these two conditions may occasionally re- 
semble each other. 

In addition to bone disease, changes in 
the serum phosphatase are most striking 
in patients who have obstructive jaundice. 
Possibly because a great deal of phos- 
phatase is excreted with the bile, common 
duct obstruction is associated with definite 
elevation of serum phosphatase, which 
tends to return to normal when the ob- 
struction is released. When jaundice is non- 
obstructive in origin, particularly when it 
is due to severe liver cell damage, the serum 
phosphatase is either normal or only 
slightly elevated. These facts have recently 
been used in differentiating the various 
types of jaundice. The serum phosphatase 
is decreased in anemia and in malnutrition. 


7. Blood Cholesterol. 


The total plasma cholesterol ranges 
from 140 to 200 mg. per 100 c.c. but is 
usually between 160 to 180 mg. This is 
composed of two parts, free cholesterol and 
cholesterol esters, the esters forming 60 to 
80 per cent of the total and being largely 
formed in the liver. The production of 
cholesterol is not entirely understood, al 
though it is known to be a product of fat 
metabolism and that the cells of the reti- 
culo-endothelial system are intimately con- 
cerned in its formation. Apparently a 
fairly normal level is maintained even 
though no fats are ingested. 

Since cholesterol is a lipoid, its increase 
in the blood constitutes one form of hyper- 
lipemia. Hypercholesteremia is frequently 
seen in diabetes, the increase paralleling 
the severity of the disease and explaining, 
to some extent, the complication of arterio- 
sclerosis which occurs so often. Hypercho- 
lesteremia is a regular occurrence in hypo- 
thyroidism and since it is rarely seen in 
other conditions with a low basal metabolic 
rate, it possesses definite diagnostic value. 
There is a marked elevation of this lipoid 
in true nephrosis and the nephrotic stage 
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of chronic glomerulonephritis. This is 
looked upon as a compensatory effort to 
maintain the normal osmotic pressure of 
the blood which is lowered by protein loss. 

Xanthomatosis is a condition dependent 
upon a state of hyperlipemia. Of roentgeno- 
logic interest is the form of xanthomatosis 
presenting the Schiller-Christian  syn- 
drome, cranial defects, exophthalmos and 
diabetes insipidus. In this condition there 
is usually a hypercholesteremia and the 
characteristic granulomatous lipoid masses 
present consist of large amounts of choles- 
terol and its esters. This is in contradis- 
tinction to the lipoids occurring in two 
other diseases due to disturbances in fat 
metabolism, namely lecithin in Gaucher's 
disease and kerasin in Niemann-Pick’s 
disease. 

Since a great deal of cholesterol is ex- 
creted in the bile, obstructive jaundice is 
usually associated with hypercholestere- 
mia. This does not occur in non-obstruc- 
tive jaundice and if this jaundice is due to 
severe hepatocellular disturbance, the total 
blood cholesterol may be lowered. In any 
case, severe liver disease is usually marked 
by a decrease in cholesterol (hypocholes- 
teremia), and in some cases the amount 
may drop to zero. This decrease in choles- 
terol esters has value as a liver function 
test in differentiating obstructive from 
hepatocellular jaundice. 


8. Blood Chlorides. 


The chlorides are among the most im- 
portant inorganic salts of the body, being 
widely distributed in all body fluids and 
tissues. The whole blood normally contains 
from 450 to 500 mg. of chlorides per 100 
c.c. The red cells themselves contain rela- 
tively little chloride so that the chloride 
content of the plasma alone is from 570 
to 620 mg. Increase in blood chloride 
(hyperchloremia) does not occur with 
great frequency and is of little importance 
clinically. Decrease in chlorides (hypo- 
chloremia) is of fairly frequent occurrence 
and of considerable clinical significance. 
One of the most striking causes of hypo- 
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chloremia is vomiting which results in a 
loss of chlorides in the gastric secretion. 
This may be due to the toxemia incident to 
such conditions as uremia, pyloric stenosis, 
intestinal obstruction and radiation sick- 
ness. The loss of chlorides produces strik- 
ing changes in body chemistry and may 
result in a disturbance of the acid-base 
balance. A lowering of blood chlorides also 
occurs in various of the acute infections, 
notably pneumonia, although the exact 
cause of this is not clear. 

Chloride is eliminated chiefly in the urine 
and the amount excreted in this manner 
normally approximates the chloride intake. 
The normal renal threshold value for 
sodium chloride is 560 to 570 mg. per 100 
c.c. of blood plasma. In most instances of 
hypochloremia there is an associated de- 
crease in urinary chloride. As the concen- 
tration of plasma chloride decreases below 
the threshold value, chlorides may entirely 
disappear from the urine. The hypochlo- 
remia which occurs in nephritis, in the 
absence of vomiting, is the result of a 
lowering of the chloride threshold and con- 


sequent excessive loss of chlorides in the 
urine. 


9. Acid-Base Balance. 


The clinical application of the acid-base 
balance has to do with such common terms 
as acidosis and alkalosis, which are used so 
freely by medical men and yet, in many 
instances, without a clear understanding 
of the meaning of the terms. The radiolo- 
gist will encounter these conditions chiefly 
in his contact with gastrointestinal cases. 
Thus acidosis may be prominent in pa- 
tients with severe diarrhea, while alkalosis 
may result from lesions producing pyloric 
stenosis and in cases of small intestinal 
obstruction. 

Under normal circumstances the reac- 
tion of the blood is very slightly alkaline. 
The pH of normal blood is very close to 
7.4, Whereas 7.0 is the pH of neutrality. 
Even under the influence of markedly dis- 
eased states the pH of the blood varies only 
slightly. In order to maintain this reaction, 
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despite the influence of various ingested 
substances and metabolic products, the 
body possesses certain complicated chemi- 
cal processes and also means of excreting 
excessive amounts of acids and alkalies. 
The chemical protective mechanisms of the 
body are dependent on the presence in the 
blood and tissues of buffer systems, so 
named because of their ability to take up 
extra amounts of alkalies or acids without 
changing material in reaction. The most 
important of these are the bicarbonate and 
phosphate systems. In addition, the plasma 
proteins, hemoglobin and chlorides also 
possess some buffer action. The lungs, kid- 
neys and, to a lesser degree, the gastroin- 
testinal tract, serve to excrete the excess 
of base or acid. The lungs are chiefly re- 
sponsible for the excretion of carbon diox- 
ide, the respiratory center being so deli- 
cately adjusted that the slightest increase 
in the acidity of the blood brings about 
hyperventilation. The kidney is the chief 
means of excreting the fixed acids. This is 
accomplished by their excretion as the salts 
of sodium, potassium, etc., or as ammo- 
nium salts. The kidney has the power to 
manufacture moderate amounts of am- 
monium when it is necessary to conserve 
the other bases of the body. The kidney 
also serves as the most important outlet 
for the elimination of excessive amounts 
of base when these are present. 

In order to afford a simple conception of 
the means by which an excessive acidity of 
the body is prevented, the term “alkali 
reserve” is given to the total of alkalizing 
and buffering mechanisms present in the 
body. Clinically this is usually taken to 
mean the alkalies present as bicarbonates. 
Although this version is not strictly accu- 
rate, it is sufficiently so for ordinary use. 

Measurement of the alkali reserve by de- 
termining the carbon dioxide combining 
power of the plasma serves as a very useful 
clinical method for determining the acid- 
base balance. Although it has definite limi- 
tations, these are not of great moment in 
the average case. The carbon dioxide com- 
bining power or capacity of the plasma is 
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said to be the number of cubic centimeters 
of carbon dioxide which can be taken up as 
bicarbonate by 100 c.c. of plasma under 
normal atmospheric conditions. This is 
usually referred to as the plasma CO, and 
in adults normally ranges from 50-75 vol- 
umes per cent. With acidosis the blood 
loses its ability to take up acid (carbon 
dioxide is a weak acid) so that the carbon 
dioxide combining capacity falls. In mild 
acidosis the reduction is only a slight one. 
As acidosis becomes more severe the com- 
bining power may even be reduced to Io. 
On the other hand, in alkalosis, larger 
amounts of carbon dioxide can be bound 
by the excess alkalies in the blood. The 
carbon dioxide combining power is in- 
creased to 80, 90 or even over 100 volumes 
per cent. 

a. Acidosis may be due to the presence 
of excessive amounts of carbon dioxide, 
which is relatively unimportant, or a de- 
ficiency of alkalies. This last is the respon- 
sible factor in such a common condition as 
diabetic acidosis, in which improper utili- 
zation of fats results in the formation of 
excessive fatty acids which combine with 
large amounts of base and thus remove 
them from general use. In advanced kidney 
disease the inability to excrete acids results 
in their accumulation in the body with con- 
sequent fixation of alkalies. Loss of alkalies 
as a result of diarrhea may likewise lead 
to acidosis. 

b. Alkalosis may also be the result of a 
number of different causes. It has been 
noted after deep roentgen therapy and is 
attributed to a lowering of serum phos- 
phate. It may occur when large amounts 
of alkalies are fed to individuals whose kid- 
neys are damaged to such an extent that 
excretion of the excessive base is impossi- 
ble. In vomiting due to either pyloric 
stenosis or small bowel obstruction the loss 
of large amounts of hydrochloric acid 
leaves behind a great deal of base that 
accumulates and causes alkalosis to de- 
velop. 

Alkalosis is a not infrequent complica- 
tion of pyloric stenosis due to benign ulcer. 
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The vomiting of large amounts of hydro- 
chloric acid is the most important factor in 
producing this, but other contributory 
factors may be alkaline therapy in the 
presence of associated kidney disease, the 
loss of blood chlorides as a result of a 
large hemorrhage, or chloride deprivation 
because of a long continued salt-poor diet. 

The presence of alkalosis may aid very 
materially in the roentgen interpretation 
of obstructive lesions occurring at the pylo- 
rus. Such lesions are in the vast majority 
of instances due either to a benign ulcer or 
malignancy. There are no reliable roent- 
genologic criteria for making the differ- 
entiation. If the patient has an alkalosis 
the lesion will in most instances be benign. 
The reason for this is the fact that in most 
cases of benign ulcer there is a hyperacidity 
and the loss of chlorides incident to vomit- 
ing will produce an alkalosis. In carcinoma, 
on the other hand, since an achlorhydria 
is present in the majority of cases, vomit- 
ing does not entail the loss of chlorides and 
thus an alkalosis is not produced. 


Il. THE STOMACH 


In the clinical investigation of lesions of 
the stomach much reliance can be placed 
upon a study of the gastric contents. There 
are certain pertinent facts regarding the 
gastric analysis which the radiologist will 
find of considerable value in his roentgen 
studies of the gastrointestinal tract. 


A. Gastric Analysis. 


The Gastric Residuum (Fasting Stom- 
ach): The amount of residuum in the normal 
fasting stomach ranges from 20 to 100 c.c. 
This is important for the roentgenologist 
to keep in mind for one often obtains the 
impression of the presence of a non-opaque 
residue as the barium meal enters the 
stomach. Only when such a residue is in 
excess of the above figures can it be re- 
garded as of pathological significance. The 
large non-opaque residues that are fre- 
quently present give rise to a character- 
istic appearance as the barium falls 
through the fluid content of the stomach. 


Excessive amounts of gastric residuum 
may be due to (a) hypersecretion, (4) 
retention, and (c) regurgitation from the 
duodenum. The roentgenologist is most 
commonly interested in the lesions produc- 
ing retention such as carcinoma of the 
pylorus or stenosing peptic ulcer of the 
pylorus or duodenum. 

2. Color: The normal gastric juice is 
colorless. The most significant change in 
color is the bright or dark red, brown, or 
black due to the presence of blood which 
may occur in a variety of conditions such 
as carcinoma and chronic passive conges- 
tion of the stomach, portal cirrhosis, peptic 
ulcer, gastric lues, acute gastritis and 
hemorrhagic blood dyscrasias. The report 
of blood in the gastric contents should pre- 
pare the roentgenologist for an organic 
lesion of the stomach but he should not 
always expect to find such pathology in 
view of the multiplicity of conditions out- 
side the stomach which may be responsible 
for the presence of blood. The time honored 
“coffee grounds” appearance associated 
with carcinoma of the stomach is due to 
the fact that the blood escaping from a 
carcinoma usually coagulates and it is the 
disintegration of such a clot which gives 
rise to the “coffee grounds” appearance. 

It is interesting to note that the gastric 
residuum is either yellow or green in 55 
per cent of normal individuals and that in 
about 25 per cent this is accounted for by 
the regurgitation of bile from the duode- 
num. Roentgenologically one occasionally 
obtains the impression that barium is pas- 
sing back into the stomach from the duo- 
denum. This need cause little concern 
when one considers the above figures. 

3. Gastric Acidity: Of prime importance 
in the study of the gastric contents is the 
amount and kind of acid present. The 
acidity depends upon the presence of free 
hydrochloric acid, hydrochloric acid com- 
bined with protein and acid salts and cer- 
tain organic acids. All taken together con- 
stitute the total acidity which in the gas- 
tric residuum normally ranges from Io to 
so. These figures refer to the number of 
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cubic centimeters of tenth normal sodium 
hydroxide required to neutralize 100 c.c. 
of gastric contents. The normal range of 
free hydrochloric acid in the gastric resi- 
duum is from o to 30. The organic acids 
are lactic and butyric. They are not gen- 
erally regarded as being present normally 
in the gastric contents and usually are 
found in cases of gastric retention, espe- 
cially carcinoma. 

In addition to the determination of the 
acidity of the gastric residuum much valu- 
able information is to be obtained by 
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means of fractional gastric analysis, which 
is a study of the manner in which the 
stomach responds to stimulation. Various 
test meals such as those devised by Ewald, 
Boas and Riegel are used to stimulate 
gastric secretion. Of more recent develop- 
ment and of considerable value is stimula- 
tion with histamin. This substance when 
injected subcutaneously acts as a powerful 
stimulant to gastric secretion and will thus 
cause hydrochloric acid to be secreted when 
such acid is absent by other stimulants. It 
thus serves to differentiate a true from a 
false achylia. 

In fractional gastric analysis, after the 
administration of the test meal, 10 c.c. of 
the gastric contents are aspirated every 
fifteen minutes for two to three hours. 
Each specimen is examined for its degree 
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of acidity and both the free hydrochloric 
acid and total acidity are charted. This 
constitutes what is known as the acidity 
curve. Fractional gastric analysis affords 
accurate information concerning gastric 
digestion and the motor activity of the 
stomach. 

While the determination of gastric acid- 
ity is of considerable clinical importance it 
must be recognized that there is much 
variation in health and many exceptions to 
what may be anticipated in disease. There 
also exists among the workers in this field 
considerable difference of opinion regard- 
ing the diagnostic value and significance of 
certain acidity curves. The roentgenologist 
will find of value, therefore, only those 
facts regarding which there is little dispute. 
Thus the normal acidity curve (Fig. 2) is 
one in which the free HCI rises sharply and 
reaches its maximum of 40 to S50 at the end 
of the first hour and returns to the fasting 
level at the end of the second hour. The 
curve of total acidity parallels that of free 
HCl, usually reaching a maximum of 60 
to 70. Such a curve will usually exclude an 
organic lesion of the stomach or duodenum 
except a gastritis for which there is no 
typical acidity curve. The second curve 
which is sufficiently constant and charac- 
teristic to be of practical value is the one 
found in duodenal ulcer. This curve rises 
sharply during the first hour, the free HCI 
reaching a high level of 80 to go. This is 
maintained and may even go higher during 
the second hour and is often continued into 
the third hour after the test meal. This 
type of hyperacidity is found in 70 to 80 
per cent of cases of duodenal ulcer. It is 
also found in duodenitis and is therefore 
of no value in the differential diagnosis of 
these two conditions which may simulate 
each other both clinically and roentgeno- 
logically. A very high acidity with ulcer is 
usually indicative of a bad prognosis. A 
somewhat similar curve but one which does 
not reach as high a level is sometimes seen 
in extragastric lesions such as cholecystitis 
or chronic appendicitis. It is referred to as 
an extragastric curve. The third curve of 
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practical value is the one denoting an 
achlorhydria and especially if there is also 
an absence of enzymes (achylia or achylia 
gastrica). This type of acidity prevails in 
60-80 per cent of cases of gastric carci- 
noma. An outstanding condition in which 
achylia gastrica is almost an invariable 
accompaniment is pernicious anemia. A 
true achylia can be detected by means of 
a subcutaneous injection of histamin, 
whereby neither free HCl or gastric en- 
zymes appear in the gastric contents. 

Hypoacidity prevails when the acid fig- 
ures are below those established as normal. 
Hypoacidity is of little practical value 
since about 25 per cent of apparently nor- 
mal individuals fall in this group and is 
found in such a wide range of unrelated 
conditions from chronic constipation to 
hyperthyroidism. Age is also an important 
consideration in. hypoacidity since it is 
usually found in children and in elderly 
individuals. The high acidity of middle 
life falls progressively with advancing 
years so that an achlorhydria is not un- 
common during old age. This may be the 
result of a physiological atrophic gastritis. 

It must be borne in mind that the gastric 
analysis like the roentgen examination be- 
comes significant only when correlated 
with the rest of the clinical picture. To the 
roentgenologist a knowledge of the gastric 
acidity is of particular value in those cases 
of frequent occurrence in which the roent- 
gen findings are those of gastric ulcer. It 
is, in many instances, difficult to determine 
whether the lesion represents a benign or 
malignant ulceration. According to Bockus, 
in carcinoma of the stomach there will be 
an achlorhydria in 80 per cent of cases, 
hy pochlorhy dria in 10 per cent and a nor- 
mal acidity in 10 per cent. This knowledge 
should be of considerable aid in determin- 
ing the nature of gastric defects observed 
roentgenologically. One should hesitate to 
make a diagnosis of benign ulcer in the 
presence of an achlorhydria. 

The state of gastric acidity is of further 
value to the roentgenologist in its relation 
to gastric motility. In achylia and achlor- 
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hydria there is a rapid outpouring of the 
barium meal from the stomach. This is a 
fairly constant phenomenon that has been 
amply verified in the experience of most 
roentgenologists. In any case of gastric 
hypermotility it is well to know whether 
the patient has an absence of free HCl. 
Hyperacidity, on the other hand, produces 
a delay in gastric evacuation. This fact is 
not so readily appreciated by the ordinary 
roentgen examination since the six hour 
limit for gastric clearance, that is almost 
universally accepted as normal, does not 
take into account the wide range of gastric 
evacuation incident to varying degrees of 
hyperacidity. 

4. Gastric motility as determined clini- 
cally depends upon the time required for 
the stomach to empty itself after an Ewald 
or Boas meal. The average time is about 
two hours, with normal variations, ranging 
from one and a half to two and a half hours. 
We have frequently noted a discrepancy 
between the clinical and the roentgenologi- 
cal determinations of gastric evacuation. 
Whereas a delay in gastric clearance has 
been reported ‘by the test meal, the empty- 
ing time of the stomach has been clearly 
within normal limits according to roent- 
genologic standards. Obviously the reason 
for this is the fact that the time limit for 
gastric clearance varies considerably in the 
two methods, two and a half hours by 
gastric analysis and six hours roentgeno- 
logically. There is no doubt that the clini- 
cal determination of gastric motility is 
much more precise and accurate and cer- 
tainly more physiological than the barium 
meal method. In cases under observation 
with quiescent gastric or duodenal lesions, 
a relapse has frequently been predicted, 
even before the onset of symptoms, by an 
increase in emptying time of the stomach 
as determined by gastric analysis and long 
before any delay in gastric motility is de- 
tectable by the ordinary roentgen examina- 
tion. Also, when such lesions are healing, 
evidence of gastric retention by gastric 
analysis will remain long after such signs 
have disappeared by the barium meal 
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method. In functional disturbances of the 
upper gastrointestinal tract, alterations in 
gastric motility are readily detected by 
gastric analysis, whereas a six hour barium 
residue is nearly always the result of some 
organic lesion. 


B. Gastric Microscopy. 


The microscopic examination of the 
stomach contents reveals certain facts that 
are of value in the study of gastric lesions. 
Evidence of gross or microscopic food in 
the fasting residuum is a manifestation of 
delayed emptying of the stomach, while 
after an Ewald meal, over 15 c.c. of food 
and more than 30 c.c. of fluid at the end of 
two hours has the same significance. Small 
amounts of microscopic food probably indi- 
cate retention in rugal folds when the bulk 
of the test meal empties normally. This is 
probably due to unusually deep rugae or 
excessive amounts of mucus to which food 
particles tend to adhere. 

Gastric microscopy finds its greatest 
value in the study of gastritis, a condition 
which, in recent years, has regained some 
of its former popularity. This renaissance 
has been due, in no small measure, to the 
recent intensive roentgenological studies of 
the gastric mucosa, and now with direct 
visualization of the interior of the stomach 
made possible by the gastroscope, gastritis 
bids fair to become again the gastroenterol- 
ogist’s chief stock in trade. Evidence of 
gastritis as determined by the microscopic 
study of the stomach contents is mani- 
fested by the finding of (a) exfoliated gas- 
tric cells or strips of gastric mucosa, (4) a 
great excess of mucus, (c) phagocytic cells 
mixed with gastric cells and (d) an excess 
of red blood cells when not due to trauma. 
As has already been mentioned there is no 
typical acidity curve indicative of gastritis; 
however, an achylia with microscopic evi- 
dence of gastritis is suggestive of an atro- 
phic variety of this condition. A micro- 
scopic study of the gastric contents gives 
no aid in the detection of peptic ulcer. 
This must usually be left to the roentgen- 
ologist. In the presence of ulcer, whether 
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gastric or duodenal, there is almost invari- 
ably a gastritis. This is quite readily veri- 
fied roentgenologically. 


Ill. THE LIVER 


While the study of liver function is not 
ordinarily of direct interest to the roent- 
genologist, the use of the simpler tests may 
be of great assistance to him in an occa- 
sional case. Determination of liver function 
presents great difficulty, since this organ 
has tremendous reserve capacity and 
powers of regeneration and has such a 
multiplicity of functions that the value of 
any single test is definitely limited. At the 
present time there is no liver function test, 
which, if negative, can be said to entirely 
rule out the presence of advanced hepatic 
disease. There are many tests, however, to 
which positive responses definitely indicate 
liver dysfunction. The combined use of 
these methods of study is of great diagnos- 
tic value. 

Of the procedures now in use, those 
which enjoy the most widespread applica- 
tion are studies of jaundice and of bilirubin 
metabolism by such means as the van den 
Bergh reaction and the examination of the 
urine for urobilinogen, excretory tests 
such as the bromsulphalein test and deter- 
minations of metabolic activity, an ex- 
ample of which is the galactose tolerance 
test. 


A. Faundice. 


Faundice or icterus is one of the impor- 
tant clinical manifestations of gallbladder 
and liver disease, although it may occur 
in other conditions. The yellow color found 
in the skin and conjunctivae which consti- 
tutes clinical jaundice is the result of the 
presence in the tissues of bilirubin. Biliru- 
bin is the chief pigment of human bile and 
is derived from the disintegration of the 
hemoglobin of the blood. Researches in 
recent years have fairly well established 
the fact that the reticulo-endothelial cells 
of the bone marrow, spleen and liver are 
responsible for the transformation of the 
hemoglobin into bilirubin and other bile 
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pigments. The polygonal cells of the liver 
withdraw bilirubin from the blood and 
excrete it in the bile. Any disturbance in 
the formation and excretion of bilirubin 
may give rise to excessive amounts of 
bilirubin in the circulating blood, a condi- 
tion known as hyperbilirubinemia. The 
normal amount of bilirubin in the blood 
ranges up to 0.4 mg. per 100 c.c. of blood, 
but is usually less than 0.2 mg. When the 
amount of bilirubin in the blood is in excess 
of normal yet not sufficient to discolor the 
tissues as seen in the skin and conjunctivae, 
the condition is termed latent jaundice. It 
has been shown that the concentration of 
bilirubin may be increased three to four 
times before evidence of jaundice appears 
in the tissues. 


The most frequently used classification 
of jaundice is as follows: 


(1) Hemolytic Faundice: This relatively 
rare type of jaundice is the result of exces- 
sive red blood cell destruction and conse- 
quent formation of more bilirubin than the 
liver cells can excrete. There is some ques- 
tion as to whether anoxemia of the liver cells 
may not play a part in the production of the 
jaundice. The typical example of this type 
of jaundice is the disease known as congeni- 
tal hemolytic jaundice, although occasion- 
ally hemolytic poisons cause it. 


(2) Hepatocellular Faundice: This re- 
sults from such marked disturbance of 
liver cell function that bilirubin excretion 
does not take place. This is frequently seen 
as a result of toxic damage to the liver from 
such poisons as cinchophen and the arseni- 
cals. In the majority of cases of so-called 
catarrhal jaundice the underlying process 
is hepatocellular damage. 


(3) Obstructive Jaundice: This is pro- 
duced by mechanical obstruction of the 
biliary passages, such as may be caused by 
common duct stone or carcinoma of the 
head of the pancreas. As a result of the 
obstruction bile excretion is impossible so 
that a return of bilirubin to the blood 


stream occurs. 
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B. Liver Function Tests. 

1. Van den Bergh Reaction. Of the means 
which are used to determine the amount 
of bilirubin in the blood, the most reliable 
is the van den Bergh reaction. This de- 
pends upon the production of a character- 
istic color when Ehrlich’s diazo reagent is 
brought into contact with bilirubin. The 
normal range of bilirubin in the blood as 
indicated by the van den Bergh reaction is 
0.2 to 0.4 mg. per 100 c.c. It was at first 
thought that this test would be a means of 
differentiation between obstructive and 
hepatocellular jaundice. It is now known 
that the test is incapable of making this 
differentiation, so that, although it will 
differentiate the hemolytic from the non- 
hemolytic types of icterus, it does not have 
the great diagnostic value which was 
formerly attributed to it. It is of great use, 
however, in measuring the amount of bili- 
rubin in the blood stream, particularly in 
determining amounts of excessive bilirubin 
so small as not to cause clinical jaundice. 

2. Determination of Urobilinogen in the 
Urine. One of the most delicate of the liver 
function tests now in use is the examination 
of the urine for urobilinogen. Upon enter- 
ing the intestines bilirubin is converted by 
a process of putrefaction into urobilinogen. 
This is then oxidized into urobilin. Al- 
though the bulk of the urobilin is excreted 
in the feces, a fairly large amount is reab- 
sorbed through the portal circulation and 
carried back to the liver. Here, the major 
portion of the reabsorbed urobilin is recon- 
verted into bilirubin and hemoglobin. 
Urobilin normally occurs only in the feces 
and not in the urine; urobilinogen, on the 
other hand, is present in small amounts in 
both bile and urine. Examination of the 
urine for urobilinogen is of value in diag- 
nosis of liver disease, for when there is 
liver cell damage, increased amounts are 
found in the urine. The only precaution to 
be observed is the necessity for ruling out 
the presence of one of the hemolytic con- 
ditions. These are associated with an exces- 
sive pigment metabolism which may also 
cause large amounts of urobilinogen to be 
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present in the urine. In the absence of any 
pathological hemolysis, however, increased 
urobilinogenuria is indicative of hepatic 
disease. 

The absence of urobilinogen from the 
urine is an equally important diagnostic 
aid. The only possible cause for continued 
absence of this substance in the urine is an 
obstruction of bile flow. Therefore, in the 
presence of jaundice examination for uro- 
bilinogen is of value in determining 
whether or not the jaundice is obstructive 
in origin. Long-standing absence of uro- 
bilinogen is highly suggestive of the jaun- 
dice being due to some malignant process. 

As ordinarily performed, the examina- 
tion for urobilinogen is very simple. It 
consists merely in determining to what 
dilution the reddish color, obtained by mix- 
ing Ehrlich’s aldehyde reagent and uro- 
bilinogen-containing urine, persists. Nor- 
mally the color is present in urine diluted 
to about I to 20. In the presence of severe 
liver damage it may be necessary to dilute 
the urine up to I to 200 or even more be- 
fore reaching the end point. 

3. Bromsulphalein Test. Of the various 
dye substances which have been used to 
test liver function, the one which is now 
most generally utilized is bromsulphalein. 
This dye is, under normal conditions, al- 
most entirely excreted by the liver cells 
into the bile. Only under the circumstance 
of marked liver cell disease is any appreci- 
able amount excreted by the kidneys. 

In the test, as generally performed, the 
patient is given an intravenous injection 
of 2 mg. of dye per kilo of body weight. A 
specimen of blood is taken in half an hour. 
By a simple colorimetric process it is very 
easy to determine the content of dye in 
this specimen. Normally there should be 
no dye in the thirty minute specimen. In 
the presence of liver disease, the amount 
of dye retention may be as high as 70 per 
cent. Occasionally a 5 mg. per kilo dose is 
used. If this is given it must be remem- 
bered that even a normal person may have 
a 10 per cent retention at thirty minutes. 
In the absence of jaundice, bromsulpha- 


lein retention may be considered quite 
definite evidence that there is severe liver 
damage. This may be of a cirrhotic nature 
or due to such conditions as congestive 
heart failure or metastatic carcinoma. 
Since it requires fairly marked liver dam- 
age to produce dye retention, a positive 
bromsulphalein test in a non-jaundiced 
patient is of serious import. In the presence 
of jaundice, this test is of little value. The 
dye being excreted in the bile, it is quite 
obvious that if the bile does not pass, dye 
excretion is impossible. In the patient with 
jaundice, therefore, it is impossible to 
state whether dye retention is the result of 
liver cell disease or of obstruction to bile 
flow. 

It has been assumed that a high degree of 
bromsuphalein retention would indicate 
that dyes used for gallbladder visualization 
in cholecystography would not be excreted 
by the liver in sufficient quantities and that 
failure to demonstrate the gallbladder 
might thus be due to liver dysfunction 
rather than gallbladder disease. This point 
is still not entirely settled. It is possible, 
however, that even in the presence of a 
diseased liver, gallbladder visualization 
may take place, since even a damaged liver 
may slowly excrete a sufficient amount of 
the dye to be concentrated by the gallblad- 
der. There is definite reason to believe, 
however, that in the presence of jaundice 
or of evidence of liver cell damage, chole- 
cystography is better omitted in order to 
avoid further hepatic injury. 

4. Galactose Tolerance Test. \t has been 
found that the galactose tolerance test 
offers a means of differentiating the jaun- 
dice due to disease of the liver cells (he- 
patocellular jaundice) from that due to 
obstruction of the bile ducts (obstructive 
jaundice) or hemolysis. In this respect it is 
of great value, since, although there are 
other means of making such a differentia- 
tion, they are somewhat difficult of applica- 
tion. 

While there are many modifications of 
the test the following method has given 
satisfactory results: The patient is given 
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40 grams of galactose orally. All the urine 
is collected for the next five hours. The 
amount of galactose contained in this speci- 
men of urine is determined. The interpre- 
tation of the test is as follows: 

(1) An excretion of 2 grams or less of 
galactose is normal. 

(2) An excretion of between 2 and 3 
grams is weakly positive and is suggestive 
of liver disease. 

(3) More than 3 grams of galactose in 
the urine is positive and is a definite indica- 
tion of liver cell disease. 

Tumen and Piersol found a positive reac- 
tion in $4 per cent of cases of toxic hepa- 
titis and in 78.3 per cent of cases of catar- 
rhal jaundice, while in obstructive jaundice 
a positive reaction was obtained in only 
5.§ per cent of cases, thus indicating the 
value of alimentary galactosuria in differ- 
entiating Jaundice due to actual liver dis- 
ease from that of biliary obstruction. 

Circumstances which detract from the 
value of the galactose tolerance test are the 
frequency with which negative results are 
obtained in cases of undoubted liver dis- 
ease and the fact that the test is usually 
negative if the hepatitis if of long standing. 
The cause assigned for the negative results 
in the latter instance is the belief that liver 
regeneration sufficient to carry on normal 
galactose metabolism may occur in chronic 
hepatitis. Tumen and Piersol summarize 
the value of the galactose tolerance test 
in the following statement: ““We feel that 
a positive galactose tolerance test in jaun- 
dice is almost pathognomonic of hepato- 
cellular damage. If the test is negative, this 
condition is not ruled out, particularly if 
the test is carried out late in the course of 
the illness.” 


IV. THE GALLBLADDER 
A. Biliary Drainage. 


The examination of the bile procured by 
duodenal intubation has proved of great 
value in the diagnosis of biliary disease, 
particularly of gallstones. The fundamental 
principle of this procedure is the relaxation 
of the sphincter of Oddi induced by the 
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introduction of various substances, notably 
magnesium sulphate solution into the 
duodenum. The actual technique of duo- 
denal drainage is not difficult. It affords an 
accurate picture of gallbladder function 
and enables one to detect the presence of 
stones. In the patient with a normal gall- 
bladder, there is usually secured from 50 
to 75 c.c. of very dark, concentrated bile 
which is now known to come directly from 
the gallbladder. This is the so-called B 
bile. The absence of this concentrated bile 
on repeated drainages can be accepted as 
good evidence that the gallbladder is not 
functioning well enough to concentrate 
bile or that the cystic duct is occluded. If 
on repeated drainages only small amounts 
of B bile are obtained, it may usually be 
assumed that the gallbladder has retained 
only a fraction of its concentrating power, 
or that it has lost this function entirely 
and that some branches of the biliary ducts 
have developed the ability to concentrate 
bile. The macroscopic examination of the 
bile is therefore of aid in evaluating gall- 
bladder function. 

The most important elements to be 
searched for with the microscope are the 
flat, clear, sharply defined, rectangular 
crystals of cholesterol and the brilliant, 
golden yellow or orange pigment which is 
assumed to be calcium bilirubinate, al- 
though its true chemical nature is not yet 
entirely proved. If both these elements are 
found together in the bile it may be stated 
with almost 100 per cent certainty that 
gallstones are present. Stones are present 
in approximately 90 per cent of those pa- 
tients whose bile contains either calcium 
bilirubinate pigment or cholesterol crystals 
alone. When cholesterol crystals only are 
found repeatedly, the condition known as 
cholesterosis of the gallbladder may be 
present, a condition frequently referred to 
as the “strawberry” gallbladder. Occa- 
sionally calcium bilirubinate pigment is 
present alone in the bile of patients who 
have chronic obstructive jaundice without 
stones. 

It is thus seen that the microscopic ex- 
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amination of the bile is of considerable 
importance in the diagnosis of gallstones. 
Bockus and his coworkers reported a series 
of 148 patients studied preoperatively by 
drainage or cholecystography in whom 
operation or autopsy subsequently proved 
the presence of gallstones. Drainage was 
performed in 143 of these cases and re- 
vealed evidence of gallstones in 83.2 per 
cent. It is necessary to emphasize that this 
degree of accuracy was reached by re- 
peated studies. In many instances there 
was no evidence of stone on the first drain- 
age, and if the first drainages had been 
relied upon, the percentage of positive 
diagnoses would have been reduced to 
59.3 per cent. Repeated drainages are 
particularly necessary in those cases with 
little or no B bile because the elements 
diagnostic of cholelithiasis are usually 
found in the concentrated gallbladder bile. 

It should not be felt that gallbladder 
drainage and cholecystography are antago- 
nistic methods of study but rather that 
they supplement each other. Whenever 
cholecystography or drainage reveals posi- 
tive evidence of gallstones no further 
diagnostic procedure is necessary. Drain- 
age is particularly valuable in the study of 
those patients whose gallbladders are visu- 
alized poorly or not at all by cholecystog- 
raphy. In such cases, drainages may make 
a definite diagnosis of stone, or by repeat- 
edly failing to demonstrate concentration 
of bile, confirm the presence of a non- 
functioning gallbladder, which usually 
means stone. On the other hand, in an 
occasional case of cystic duct block it may 
be impossible to find evidence of chole- 
lithiasis in the bile but roentgen examina- 
tion may definitely show stones. 

Microscopy of the duodenal contents 
gives information of inflammatory proc- 
esses involving the duodenum, such as a 
duodenitis, in much the same manner as a 
gastritis may be diagnosed by a microscopic 
study of the gastric contents. The findings 
are essentially the same with the exception 
of the presence of duodenal cells rather 
than cells from the stomach. 
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V. THE KIDNEYS 
A. Tests of Renal Function. 


The renal function tests which now en- 
joy the widest use are the phenolsulphon- 
phthalein test which was originally intro- 
duced by Rowntree and Geraghty in 1912, 
a simultaneous study of the urea of the 
blood and urine, usually by means of the 
urea clearance test of Van Slyke, and the 
determination of the kidney’s ability to 
form urine of high specific gravity by a 
concentration test such as those suggested 


by Addis or Fishberg. 


1. Phenolsulphonphthalein Test. The 
principle and technique of the phenolsul- 
phonphthalein test are so familiar as to 
require no repetition here. The test is fre- 
quently referred to as the P.S.P. Normally 
40 to $0 per cent of the dye should be 
eliminated during the first hour and 20 to 
35 per cent the second hour, with a total 
of 60 to 75 per cent for the two hours. At 
present, it is realized that there are factors 
which limit the value of this test. Thus, if 
there is edema, even though this is not 
due to renal disease, the prerenal deviation 
of fluid will cause a lowering of the amount 
of dye passed. Low figures are, therefore, 
frequently obtained in cases with non-renal 
edema. On the other hand, the test may 
give normal results in individuals with ad- 
vanced but well compensated kidney dis- 
ease, in whom, with the passing of large 
amounts of urine of low specific gravity, 
normal amounts of dye may be excreted. 


2. Urea Clearance Test. The urea clear- 
ance test of Van Slyke gives an accurate 
means of measuring the ability of the kid- 
neys to excrete this substance. After an 
ordinary breakfast without tea or coffee, 
two specimens of urine are collected at the 
end of two periods of exactly one hour each. 
Blood for determination of urea nitrogen 
is taken. Knowing the urea nitrogen of the 
blood and urine and the volume of the 
urine per minute, it is possible to determine 
the volume of the blood cleared of urea per 
minute. This may be expressed in cubic 
centimeters or percentage of normal. Re- 
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cently the latter method of reporting has 
been used. The chief technical difficulty 
with the test has been the necessity of 
having patients completely empty the 
bladder at exactly hourly intervals. This 
difficulty is particularly evident in hospital 
wards. 

It is now felt that the urea clearance test 
gives an extremely accurate index of renal 
function. Abnormal readings are obtained 
with a degree of renal damage which might 
otherwise go unrecognized. The test affords 
accurate information that is valuable not 
only diagnostically but also prognostically. 
Repeated use in acute nephritis aids in 
determining which cases will go on to 
chronic disease. The relative lack of deli- 
cacy of mere determination of blood urea 
nitrogen is revealed by the fact that the 
urea clearance must be reduced to 20 per 
cent of normal before urea begins to accu- 
mulate in the blood. 

3. Fishberg Concentration Test. The sim- 
plest method of studying the functional 
ability of the kidneys is by a concentration 
test such as that of Fishberg. This consists 
merely in noting the specific gravity of 
three hourly specimens of urine obtained 
in the morning after a relatively dry but 
high protein evening meal. The specific 
gravity of at least one specimen should 
exceed 1.025. With advancing kidney 
impairment the specific gravity drops, 
finally approaching 1.010. The only inac- 
curacy of this test occurs in individuals 
who are in the stage of recovery from 
edema, at which time low specific gravity 
urine may be passed even by those with 
normal kidneys. Otherwise, the ability of 
the kidney to concentrate urine can be 
easily measured by this very simple means, 
as impaired renal function can be diag- 
nosed, even if it is well compensated. 

To the roentgenologist, renal function 
is of particular importance in connection 
with excretory urography. Inasmuch as 
visualization of the urinary tract by this 
procedure is dependent upon the ability 
of the kidneys to excrete an opaque dye 
given intravenously, the amount and 
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rapidity of dye excretion is directly pro- 
portionate to the state of renal function. 
The clinician frequently loses sight of this 
fact in requesting an examination of the 
urinary tract by excretory urography for a 
patient whose renal function is markedly 
impaired. Such an examination is a com- 
plete waste of time and material. In any 
questionable case the roentgenologist does 
well to inquire as to the functional capacity 
of the kidneys before proceeding with the 
examination. Furthermore, when poor 
visualization is obtained in excretory urog- 
raphy one should always determine wheth- 
er this is due to impaired renal function 
before attempting to interpret the uro- 
gram. A simple P.S.P. determination, 
phenolsulphonphthalein elimination, will 
give sufficiently accurate information for 
the purpose of excretory urography. While 
we do not know precisely the degree of 
kidney damage required for non-visualiza- 
tion to occur, our experience would seem 
to indicate that when renal function is less 
than 25 per cent of normal, no visualiza- 
tion will be obtained by excretory uro- 
graphy. 


B. Bence-Fones Protein. 


This is a peculiar albuminous substance 
which may be found in the urine fre- 
quently, but not exclusively, in cases of 
multiple myeloma. It differs from all other 
substances in that a precipitate resembling 
curdled milk appears when acid urine con- 
taining this protein is heated to soor 60° C. 
This precipitate redissolves on boiling. As 
the urine is allowed to cool, the precipitate 
or coagulum again appears. 

In all cases of obscure bone pain, and in 
all cases of obscure anemia, the urine 
should be investigated for the presence of 
Bence-Jones protein. According to Ge- 
schickter and Copeland, it is present in the 
urine in 65 per cent of cases of multiple 
myeloma. It may appear in the urine before 
any bone marrow lesions can be demon- 
strated, and it may disappear from the 
urine at a time when there is extensive 
evidence of the myelomatous lesions in the 
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bone marrow. It has been reported in cases 
of metastatic carcinoma involving the 
osseous system, in myelogenic osteosar- 
coma, in osteomalacia, and in lymphatic 


leukemia. 
monic for 


It is therefore not pathogno- 
multiple myeloma. 


SUMMARY OF NORMAL VALUES 


I. THE BLOOD 
A. Cellular elements of the blood 


te 


6. 


Neutrophiles 
Basophiles 
Eosinophiles 
Lymphocytes 
Monocytes 


8. 


Red blood cells (erythrocytes) 

a. Number—Males, 4,500,000 to 6,000,- 
000 per cubic mm. of 
blood. 

Females, 4,000,000 ‘to 
§,500,00cc per cubic mm. 
of blood. 

b. Reticulocytes—Less than 1 per cent 

of the red blood cell count. 


. Hemoglobin 


Males—14 to 18 grams (84 to 108%) 
per 100 c.c. of blood. 

Females—i2 to 15.5 grams (72 to 
93%) per ico c.c. of blood. 


. Volume index 


to 1.0 


. Color index 


0.85 to 1.0 


. Sedimentation rate 


3 to § mm. (upper normal limit— 
10 mm.) 
Fragility test 
a. Hemolysis begins at 0.44 per cent 
concentration of salt solution. 
b. Hemolysis complete at c.34 per cent 
concentration of salt solution. 


. White blood cells 


a. Total number per cubic mm. of blood 
—5,000 to 10,000. 
(1) Leukocytes—Normal Range 


i 


Ov 
3 MONTHS 3705 5 
‘ YEARS AND 
| TO 3 YEARS YEARS ole: 
ADULTS 


2000~7000 | 3000-8000 | 3000-7000 


25-700 50-400 
4000-9000 | 2500-6000 | 1000-3000 
25-700 25-700 100-600 


b. Nuclear index 
(1) Normal findings—1¢, or over. 
(2) Slight shift to the left—1o to 15. 
(3) Moderate shift to the left—s to 
10. 
(4) Marked shift to the left—Under 


Blood platelets (thrombocytes) 
200,000 to 400,000 per cubic mm. 
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g. Bleeding time 
3 minutes, or less. 
10. Coagulation time 
2 to 12 minutes, depending upon 
method used. 
11. Clot retraction time 
a. Begins in 1 to 2 hours. 
b. Complete in 18 to 24 hours. 


B. Blood chemistry 


1. Blood sugar 

a, Normal values—8o to 120 mg. per 
100 ¢.c. of blood. 

b. Glucose tolerance test 
(1) Normal blood sugar curves 

Within 1st hour— 
Blood sugar increases to 
140-160 mg. per 100 c.c. of 
blood. 
Within 13 to 2 hours— 
Blood sugar decreases to 120 
mg. per 100 c.c. of blood. 
Within 23 hours— 
Blood sugar decreases to 
normal fasting level. 

c. Normal kidney threshold of blood 
sugar concentration 160 to 180 mg. 
per 100 c.c. of blood. 

. Blood urea nitrogen 
12 to 1§ my. per 100 c.c. of blood. 
3. Uric acid 
a. Normal values in blood— 
1.5 to 4 mg. per ico c.c. of blood. 
b. Normal values for daily excretion in 
urine for an adult on a mixed diet— 
0.7 grams. 
4. Blood calcium 
g to 11 mg. per 100 c.c. of blood. 
5. Blood phosphorus 

a. In adults—}3.0 to 4.5 mg. per 100 c.c. 
of blood. 

b. In children—4.0 to 6.0 mg. per 100 
c.c. of blood. 

». Blood phosphatase 

a. In adults—1.5 to 4.0 units per 1co 
c.c. of blood (Bodansky). 

b. In children—s.o to 14 units per 100 
c.c. of blood (Bodansky). 

7. Blood cholesterol 
140 to 2CO mg. per 100 c.c. of blood. 
. Blood chlorides 

a. Blood plasma chlorides— 

570-620 mg. per 10co c.c. of blood 
plasma. 

b. Normal renal threshold value for so- 
dium chloride— 

560-570 mg. per 100 c.c. of blood. 
g. The acid-base balance 
a. Plasma CO,—so to 75 volumes per 
cent. 
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Il. THE STOMACH 
A. Gastric analysis 
1. Fasting stomach 
a. Gastric residuum—20 to 100 c.c. 
b. Total Acid— 10 to $0. 
c. Free hydrochloric acid— © to 30. 
2. After test meal 
a. Normal acidity curve 

(1) At end of ist hour free hydro- 
chloric acid reaches maximum of 
40 to $0. 

(2) At end of 2nd hour free hydro- 
chloric acid returns to the fasting 
level. 

(3) Curve of total acidity—parallels 
curve of free hydrochloric acid; 
usually reaches maximum of 60 
to 

3. Normal emptying time of stomach 
a. After test meal—1} to 2} hours. 
lil. THE LIVER 
A. Liver function tests 
1. Normal amount of bilirubin in blood 
(van den Bergh reaction) 
Less than c.2 mg. up to 0.4 mg. per 
100 c.c. of blood. 
. Urobilinogen in urine (Ehrlich’s alde- 
hyde reagent) 
Color reaction up to 1 to 20 dilution. 
. Bromsulphalein test 
No retention of dye in blood 30 min- 
utes after injection. 
4. Galactose tolerance test (after ingestion 
of 40 grams of galactose) 
a. Galactose excreted in 5 hour urine 
specimen—2 grams, or less. 


iV. THE GALLBLADDER 
A. Biliary drainage 
I. 50 to 75 c.c. of B bile. 
V. THE KIDNEYS 
A. Tests of renal function 
1. Phenolsulphonphthalein test (P.S.P.) 
a. Amount of dye eliminated 
(1) During the first hour— so to 
50%. 
(2) During the second hour—2o0 to 
35%: 
(3) Total for two hours—6o to 85%. 
2, Urea clearance tests 
a. Standard blood urea clearance (urine 
volume output 2 c.c., or less, per 
minute)—S$4 C.c. 
b. Maximum blood urea clearance 
(urine volume output greater than 
2 per minute)—7§ c.c. 
3. Fishberg concentration test 
a. Specific gravity of at least one of the 
3 hourly specimens—above 1.025. 
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We are greatly indebted to members of the staff 


of the Graduate Hospital for the aid so generously 
given in the preparation of this paper. 
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DISCUSSION 


Dr. Frank W. Konze_mann, Philadelphia. 
What Dr. Kornblum has said might apply to 
the clinical pathologist as well as to the radiolo- 
gist. He might have entitled his paper, “What 


- the Clinical Pathologist Ought to Know About 


Clinical Pathology.” 

I had the good fortune to read this paper be- 
fore it was presented and in it there are many 
very, very important points that time did not 
permit him to present here. 

Dr. Edward Chamberlain at Temple Uni- 
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versity has shown this same interest in clinical 
pathology that Dr. Kornblum speaks of. I as- 
sure you it has meant much to me to have the 
aid and the cooperation of the radiologist in 
my work as it must have meant to Dr. Cham- 
berlain in knowing something of the problems 
of the clinical pathologist. By our teamwork, 
we have both learned more about the patient, 
and the patient has benefited through greater 
accuracy of diagnosis. 

In order to make the basis of clinical pa- 
thology more easily understood by not only the 
clinician but the radiologist and the surgeon, we 
have hit on the plan of putting the accepted 
range of normals on the chart where the 
laboratory findings are recorded. 

(Slide) This is the type of blood chart that 
is used at Temple University Hospital. You 
will note we have no standard normal for 
hemoglobin. It is reported in grams per 100 
c.c. of blood. The gram value per 100 c.c. 
varies with the age and sex. Dr. Kornblum did 
not have an opportunity to speak of the im- 
portance of this point, yet I wish he had. If 
one stops to consider for just a moment how 
hemoglobin is often reported, one can easily 
see how confusing the results might be. If we 
continued to use the old system of percentage 
values, there would be no comparison of the 
values of hemoglobin in different institutions. 
The 100 per cent value on each of the com- 
monly used hemoglobinometers is different. If 
we employ gram values and in a given case 
know the relation of the gram value to the 
normal for that age, it is easy to estimate the 
percentage of the normal (for adults, multiply 
the gram value by 6). For instance, in this case, 
7 grams was the example I used. Multiply 7 
by 6, obtaining 42 per cent, which is the per- 
centage of average normal for this hypothetical 
case. 

Children have higher hemoglobin values 
than adults. The child at birth has a hemo- 
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globin value of 23 grams; at one year, 12 grams; 
at fifteen years, 15 grams; and at the age of 
twenty to sixty, it is 16.9 per 100 c.c. of blood. 
No too per cent value can be uniformly or 
sensibly applied to such a wide range of figures. 

Another point which Dr. Kornblum did 
mention was the importance of reporting the 
various leukocytes in total numbers per cubic 
millimeters of blood. On our charts, the neu- 
trophile range is from 3,000 to 7,000 and the 
lymphocyte from 1,000 to 3,000. So frequently 
a clinician will, after receiving repeated 
eosinophile counts of 10 per cent or more in a 
certain count, request a stool examination for 
ova or parasites. If noneare found, he will ask, 
“Isn’t it strange, with an eosinophile count of 
10 per cent, would not one expect parasitic in- 
festation?”’ My answer is, because the 
total white count was but 5,000. Ten per cent 
of 5,000 is 500, a figure within the normal 
range.”” On the other hand, a patient with 
15,000 total count and a 6 to 7 per cent 
eosinophile count will have a true eosinophilia, 
1,050 per c.mm., yet the number per cent is 
but slightly above that given as normal (4-6 
per cent). If one reports the cells in absolute 
values and one has the normal range on the 
chart, it is easy for the clinician, the surgeon 
and the radiologist to determine whether this 
case is above or below the normal average. 

We have done the same thing with the values 
in blood chemistry. So often, even the pa- 
thologist finds it difficult to remember normal 
values and range unless he is particularly in- 
terested in this field. It is great help to have 
before one’s eyes at the bedside these accepted 
figures. 

Dr. Kornblum has well demonstrated that 
there is much of clinical pathology that the 
radiologist should know. With such a knowl- 
edge, he can better cooperate with the pa- 
thologist, and by their combined efforts more 
accurate diagnosis will follow. 
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THE PRINCIPLES GOVERNING THE RADIATION 
THERAPY OF CANCER* 
AN ELEMENTARY LECTURE 
By GEORGE T. PACK 
Memorial Hospital 


HIS treatise is not concerned with the 

indications and contraindications for 
radium and roentgen therapy nor with the 
relative merits of surgical and radiation 
treatment of cancer. It is assumed that the 
cancers selected for treatment by irradia- 
tion possess some degree of radiosuscepti- 
bility. Failure to consider this premise has 
led to the injudicious use of these physical 
agents with consequent loss of confidence 
in their effectiveness. The cancer must be 
more radiosensitive than the normal tissues 
which contain it, else radium and roentgen 
rays could offer no advantages over any 
destructive, non-selective cautery. The 
radiologist should decide, if possible, wheth- 
er his therapeutic efforts are to be cura- 
tive or palliative, insomuch as different 
biological and physical principles are in- 
volved. He also realizes that radiosensitiv- 
ity and radiocurability are not synony- 
mous; some highly radiosensitive tumors 
may become a generalized or systemic dis- 
ease early in their course (lymphosarcoma), 
while other more radioresistant tumors 
metastasizing late (some neuro- and lipo- 
sarcomas) are radiocurable by siow pro- 
gressive radiation fibrosis. 

The selection of tumors of radiosensitive 
behavior for treatment by irradiation re- 
quires a knowledge of the histologic and 
biologic factors determining radiosensitiv- 
ity, a familiarity with the natural history 
of malignant tumors of all regions and con- 
siderable clinical experience in observing 
the response of these tumors to treatment. 
Tumors of embryonal origin are well 
known to be highly sensitive to radiation 
due possibly to their morphologic peculiari- 
ties and high metabolic rate. There are 


exceptions to this rule such as the adult 
testicular teratoma and some tumors of 
mixed cell origin. The number of mitoses 
and the degree of anaplasia are important 
factors in the determination of radiosen- 
sitivity yet only in a relative sense, as 
some cellular, undifferentiated, rapidly 
growing cancers (melanoma, neurosar- 
coma) are notoriously resistant to irradia- 
tion. Ewing has repeatedly emphasized the 
importance of the influence of the intrinsic 
properties of the cells of origin and Stewart 
has succinctly stated that “in the case of 
many individual tumors the fundamental 
nature of the tissue of origin outweighs all 
other considerations when an attempt is 
made to estimate the sensitivity.”” Thus, 
the primitive blood-forming tissues prede- 
termine the radiosensitivity of tumors 
developing from their lymphoid, myeloid 
and vascular derivatives (lymphosarcoma, 
myeloma, endothelioma, angioma), and 
the various tissues arising from the neural 
crest cells almost uniformly give rise to 
radioresistant tumors (glioma, neurosar- 
coma, melanoma, mixed tumor of parotid). 
The nature of the tissue bed supporting 
the cancer is of fundamental concern, as 
every radiologist is cognizant of the diff- 
culties and hazards encountered in irra- 
diating cancer imbedded in cartilaginous, 
fat, osseous or fibrous tissue. Carcinomas 
are radioresistant in direct proportion to 
the extent of desmoplasia they excite. A 
soft, vascular stroma with tendency to 
cause a papillary structure of the tumor is 
more conducive to ischemic necrosis and 
rapid disintegration of the tumor under 
irradiation. 

Methods of Radiation Therapy. There are 


* Delivered before the New York Academy of Medicine, February 7, 1935. 
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two methods by which radiation may be 
applied to malignant tumors within the 
body. One uses an external source, either 
a roentgen tube or a radium applicator 
containing a large amount of radium. The 
rays must then traverse overlying normal 
tissues before reaching the tumor itself. 
The second method utilizes a source 
(radium) which is applied directly into the 
substance of the tumor or surrounding it. 
This source may be single or multiple. By 
this latter method the tumor receives 100 
per cent of the dose and the surrounding 
normal structures much less. These meth- 
ods may be designated as follows: 

External Irradiation. A. Roentgen rays. 
(1) Low voltage source for superficial 
tumors. (2) High voltage and supervoltage 
sources for deep therapy. 

B. Radium. (1) Teleradium therapy. 
Large quantity of radium (grams) in bomb 
or pack applied at considerable distance 
(6 to 15 cm.) for deeply situated tumors. 
(2) Superficial therapy. Small plaques, 
trays and moulages of radium for super- 
ficial cancers (lip, skin, etc.). 

Intracavitary Irradiation—always 
dium. One or more filtered containers often 
in tandem arrangement and placed within 
the body cavities for contact application 
of radium against cancers in these loca- 
tions, such as naris, orbit, antrum, larynx, 
esophagus, uterus, vagina and occasionally 
the rectum. 

Interstitial Irradiation. Intratumoral or 
peritumoral placement of radioactive foci 
in form of radium needles or radon seeds. 
This method is useful in the treatment of 
accessible cancers, chiefly as an adjunct 
to external irradiation. 

Units of Dosage. It is best to administer 
to all the neoplastic territory the maximal 
quantity of radiant energy compatible 
with the maintenance of tissue integrity. 
To speak intelligently of these quantities 
it is best to have some common physical 
and biological measures of the dosage. 
Thus in the case of radium the quantity 
of gamma rays at the source is known as 
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the “dose of emission.’”” One knows with 
precision the dose of emission because this 
is invariable. The dose emitted is expressed 
by two different notations. The one has 
for its basis the intensity of the gamma 
rays and the duration of their application; 
the intensity is proportional to the quan- 
tity of radium present; the dose is obtained 
by the product of the quantity and the 
time, which is expressed as milligram- 
hours of radium or as millicurie-hours of 
radon (gram-hours or curie-hours in the 
case of large radium bombs or packs). The 
other notation, which is utilized through- 
out France, makes the dose proportional to 
the quantity of radium emanation de- 
stroyed (disintegrated) during the course 
of its application (Debierne and Regaud, 
1914). This is expressed in terms of “‘milli- 
curies-destroyed”” or of “‘microcuries-de- 
stroyed,” the latter term connoting only 
one thousandth of the former. The physical 
efficiency of 1 millicurie of radon through- 
out its life is equivalent to 133 millicurie- 
hours. Therefore 1 millicurie-destroyed is 
equivalent to 133 millicurie-hours or 133 
milligram-hours. 

The dose of gamma or roentgen rays at 
the surface or the point of entrance into 
the body is the superficial dose while the 
dose to the tumor by unit volume of the 
tissues treated is the “tissue or tumor 
dose.” 

The unit of x-ray dosage called the 
“roentgen” or r (designated always by 
small r) has been standardized and inter- 
nationally accepted. The roentgen has been 
defined as that quantity of roentgen radia- 
tion which, when the wall effect of the 
ionization chamber is avoided and the 
secondary electrons are fully utilized, pro- 
duces in one cubic centimeter of atmos- 
pheric air at o° C. and 76 cm. mercury pres- 
sure such a degree of conductivity by ioni- 
zation that one electrostatic unit of charge 
is measured at saturation current. 

In the measurement of roentgen rays 
and gamma rays by biological means, the 
most common unit is the establishment of 
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an erythema dose under certain condi- 
tions. Quimby of the Physics Department 
of the Memorial Hospital has defined and 
employed the term “threshold erythema,” 
which is that dose of radiation that will 
cause a perceptible change in the skin of 
8o per cent of the subjects and no discern- 
ible discoloration in 20 per cent in two to 
four weeks after the exposure to the rays. 
Quimby has found that the threshold eryth- 
ema with 200 kv., 100 sq. cm. field, 50 
cm. target-skin distance and filter of 0.5 
mm. of copper and 2.5 mm. of aluminum 
is §00 to §25 roentgens. The therapeutic 
erythema, on the other hand, varies with 
different radiologists from 600 to 1000 
roentgens. 
The Tissue Dose—Cancericidal Dose. The 
tissue dose of a given volume of tumor is 
sttmated according to the point within 
that receives the smallest quantity of 
energy. At the Memorial Hospital, all tis- 
sue doses are expressed in threshold eryth- 
emas. Although the quantitative basis is 
the best we have for tissue dosage, the 
response of various cancers to this same 
dose is qualitative and there is no absolute 


biologic unit to express this response. The 


determination of tissue doses at all depths 
below the skin surface and in tumors of 
all sizes and shapes is relatively simple 
with roentgen rays and external applica- 
tors of radium. The applicator dose neces- 
sary to produce the threshold erythema can 
be determined in each case by direct experi- 
mentation. The percentage of the amount 
falling on the skin which reaches various 
depths can readily be determined by means 
of water phantom and small ionization 
chamber. The tissue dose delivered in any 
mass by external irradiation may be con- 
sidered as of that point which lies deepest 
or at the greatest distance from the skin 
portal. Every radiologist has isodose curves 
available for each type of external irradia- 
tion applicator and with this aid the deter- 
mination of the depth dose for each tumor 
is greatly facilitated. 

The problem is more complicated in 
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interstitial irradiation. The most common 
interstitial sources used at the Memorial 
Hospital are gold seeds about 4 mm. long, 
0.3 mm. in wall thickness and containing 
from 1 to 3 millicuries of radon. Experi- 
mental work by Quimby makes possible 
the determination of the percentage of a 
threshold erythema dose delivered at any 
distance from any gold radon seed im- 
bedded in a tumor. It is necessary for every 
point within the region of the tumor to 
receive a certain minimum dose; and it is 
the tissue dose for the point receiving the 
minimum that should be calculated. It is 
most convenient to consider the sphere of 
tissue that will just contain the tumor to 
be irradiated. Martin and Quimby have 
shown that if a definite quantity of radon 
is to be used in any given sphere, it makes 
practically no difference in the dose on the 
periphery whether the radon be concen 

trated at the center or distributed uni- 
formly within the inner half of the sphere. 
For purposes of approximation of dosage, 
they considered the radon to be concen- 
trated at the center of the sphere that just 
contains the mass and calculated for the 
minimum the dose at a point on the periph- 
ery. Thus they were able to make a table 
giving the threshold erythema units for 
different quantities of radon in spheres of 
different sizes, which is of great value in 
the rapid calculation of dosage. 

The practical value of these physical 
measurements is that the dosage of radia- 
tion is now on a rational rather than an 
empirical basis. The cancericidal doses for 
malignant tumors of the oral cavity, skin, 
breast, uterus, bladder, prostate, rectum 
and stomach have been determined and it 
is now possible to prescribe such a dose and 
the way it should be given, whether by ex- 
ternal or interstitial irradiation or a com- 
bination of both methods. For example, 
intraoral squamous carcinomas require tis- 
sue doses of 6 to 8 T.£.D. while transitional 
cell carcinomas (Ewing) and lympho- 
epitheliomas (Schmincke) require 2 to 4 
s.E.D for sterilization. To destroy the most 
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radioresistant mammary cancer may re- 
quire a tissue dose of 10 threshold erythema 
units, although many radiosensitive car- 
cinomas of the breast completely disappear 
after relatively small doses of external ir- 
radiation alone, when administered prop- 
erly in fractionated doses. 

Prescription for Roentgen Therapy. A cor- 
rect prescription for roentgen-ray dosage 
is essential not only for purposes of record 
but also for the accuracy and safety of 
such treatments. A model prescription 
should mention the quantitative factor ex- 
pressed in roentgens and the qualitative 
factor which is really the effective wave 
length of the beam of radiation. This may 
be expressed in Angstrém units or by stat- 
ing the half-value absorption layer of cer- 
tain metallic filters. Most roentgen-ray 
records are not so explicit and the effective 
wave length of the beam is indicated by 
the kilovoltage and filter employed. The 
target-skin distance should always be re- 
corded and if possible the target-tumor 
distance or tumor depth. The size of the 
field, i.e., skin portal, influences greatly the 
proportion of scattered radiation, so the 
dimensions must be given for each area 
treated. Finally, the time of application of 
the roentgen rays, whether the dose is 
given in a single treatment or fractionated 
over several days, completes the details of 
the prescription. 

Kilovoltage (Potential). A high voltage 
current applied to a roentgen tube acceler- 
ates from the filament electrons of great 
velocity which by their impact on the tar- 
get of the tube produces the radiation 
known as x or roentgen rays. As the voltage 
is increased the average wave length of the 
beam of radiation becomes shorter and 
shorter. The shorter the wave length of the 
radiation, the greater is the penetrating 
power of the beam. It is for this reason 
that the higher voltages (200 to 1,000 kv.) 
are employed in deep roentgen therapy, 
while superficial tumors as of the skin are 
usually treated satisfactorily by low volt- 
age roentgen rays. As the voltage is in- 
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creased it has been found advisable to in- 
crease the filter accordingly in order to ex- 
clude the long, more easily absorbed and 
harmful rays. No roentgen beam as emitted 
by the target is truly homogeneous and the 
radiation produced in supervoltage tubes 
has its quota of long, feebly penetrating 
rays which must be filtered out if the full 
effectiveness of the short-wave components 
of the beam is to be obtained. It has been 
estimated that one and a half million volts 
produces roentgen rays that approach in 
quality or shortness of wave length, the 
gamma rays of radium. 

Electrostatic Production of High Voltage 
Roentgen Rays. The development of electric 
generators during the last one hundred 
years found its most suitable embodiment 
in the application of Faraday’s principles 
of electromagnetism. Modern high voltage 
technique has evolved almost entirely un- 
der this influence until the present time. 
One of the first of the several “million volt”’ 
roentgen machines used for cancer therapy 
in the United States was the cascade tube 
designed by Coolidge, Dempster and Tanis, 
for operation at a maximum of goo kv. and 
which was kindly loaned to the Memorial 
Hospital by the General Electric Company 
in 1931. This high voltage generator is a 
special induction coil to which is applied 
60 cycle alternating current at a maximum 
of 1,100 volts. Although these electro- 
magnetic generators have been improved 
and the limits of their applicability in the 
treatment of cancer by high voltage roent- 
gen rays have not been attained yet there 
are some valid reasons for reconsidering the 
possibilities of electrostatic generators. 
Van de Graaff was aware of the great ex- 
pense, complications and inherent defects 
of an impulsive, alternating or rippling 
source of current, the necessary large size 
of the electromagnetic generators and the 
fact that the efficiency of high voltage al- 
ternating current devices decreases rapidly 
as higher voltages are sought. Van de 
Graaff therefore devised an electrostatic 
generator of current based on the sugges- 
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tion of Kelvin that the charges should be 
carried to the electrode on a belt conveyor 
consisting of alternately insulated metal 
segments. His electrostatic generator re- 
quired a conducting terminal, its insulat- 
ing support and a means for conveying 
electricity to the terminal, which needs 
were met by a hollow metal sphere sup- 
ported on an insulator and charged by a 
rotating belt conveying electricity from 
earth potential and depositing it within 
the interior of the sphere. He has con- 
structed four models, three being successive 
developments of generators operating in 
air and designed respectively for 80,000, 
1,500,000 and 10,000,000 volts, and the 
fourth being an essentially similar gener- 
ator operating in a highly evacuated tank. 
It is this last type, which, when equipped 
with a suitable target, may eventually be 
one of our main sources of therapeutic 
roentgen rays. The upper limit to the at- 
tainable voltage is said by Van de Graaff to 
be set by the break-down strength of the 
insulating medium surrounding the sphere 
and its size, while the upper limit to the 
current is set by the rate at which the belt 
area enters the interior of the sphere, 
carrying a surface density of charge, whose 
upper limit is that which causes a break- 
down field in the surrounding medium. 
Van de Graaff added a refinement to this 
apparatus by the addition of an induction 
device whereby charge of the opposite sign 
was carried by the belt on its return 
journey, thus doubling the current output. 
A second refinement consisted of a self- 
exciting charging device by means of which 
an external source of electricity was not 
heeded. Although this outfit has not been 
used to treat cancer as yet, its perfection 
may well be one of the signal advances in 
radiation therapy. 

Comparison of Teleradium Therapy with 
Supervoltage Roentgen Therapy. The inter- 
views recently given to the lay press con- 
cerning the ultimate substitution of super- 
voltage roentgen rays for radium and the 
consequent great economic loss to cancer 
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institutes possessing large quantities of 
this valuable element are misleading and 
incorrect. Radium in the form of an ex- 
ternal applicator such as a “bomb” or 
“pack” will probably be supplanted by 
roentgen therapy, but the great value of 
radium remains, as it always has been, as 
the means of interstitial and intracavitary 
irradiation. External irradiation, however 
proficient and applicable it may become, 
will scarcely displace radium, especially in 
its employment in emanation plants. 

A comparison of teleradium therapy 
with an element or emanation pack and 
roentgen rays of a million volts will show 
little difference in biological effects with 
similar standards for control, if the same 
factors such as time of application and tis- 
sue dose delivered are considered. The 
million volt roentgen rays, because of the 
greater intensity of radiation, can treat 
many more patients in a given time, but 
this intensity may not be desirable since 
we now know that prolonged or continuous 
irradiation has many advantages. This 
roentgen-ray outfit entails greater expense 
for maintenance and repairs and in some 
respects is less adaptable and flexible than 
a radium pack. The usual radium pack 
contains 4 grams of radium. If Van de 
Graaft’s ten million volt electrostatic ma- 
chine could be mounted in a vacuum and 
equipped with a tube, it would produce a 
beam of roentgen rays as intense as that 
which would emanate from an applicator 
containing 5,000 tons of radium. Roent- 
gen rays produced at voltages greater than 
1,500,000 are of a wave length comparable 
to the gamma rays of radium. 

The Effective Wave Length of Radiation. 
The wave length of roentgen rays depends 
on two factors: the energy given to the 
electron and the atomic weight of the tar- 
get. The greater the atomic weight of the 
target, the shorter will be the wave length 
of the characteristic radiation. The targets 
of most roentgen tubes used in therapy are 
composed of tungsten, therefore this is a 
fixed factor. When the roentgen rays enter 
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the body the targets encountered are of low 
atomic weight (sodium, potassium, cal- 
cium, etc.), therefore the secondary waves 
or photons are of long wave length and 
feeble penetration. The higher the potential 
applied to a roentgen tube, the greater will 
be the energy of the impinging electron, 
the shorter will be the effective wave length 
and the greater will be the penetrating 
power of the beam. Therefore by increasing 
the potential or kilovoltage, increasingly 
shorter wave lengths are produced, the ad- 
vantage of which lies mostly in their deeper 
penetration and the delivery of greater 
depth doses to tissues. Herein is the gain 
achieved by the advent of supervoltage 
roentgen rays. Failla has found that the 
relative depth doses at 10 cm. depth ob- 
tained under comparable conditions with 
200 kv. roentgen rays, 700 kv. roentgen 
rays, and gamma rays, are respectively 
29.0, 41.2, and 56.7 per cent. Accordingly 
from this point of view, 700 kv. roentgen 
rays are considerably better than 200 kv. 
roentgen rays, but not so good as gamma 
rays. This advantage is not realized in 
clinical practice because it is not practical 
to apply radium at the focal distances used 
in roentgen therapy. 

Although we have said that the relative 
values in radiation therapy of the different 
wave lengths depend on their penetrating 
power rather than on essential differences 
in biological effectiveness, we do not mean 
that there is no differential effect on tissues. 
F. C. Wood states that the only difference 
in the electrons from very high voltage 
roentgen rays and low voltage roentgen 
rays is the difference in speed of the elec- 
tron and he states that this cannot produce 
much difference in effect. We cannot sub- 
scribe wholly to this dogma. In the first 
place, the number of ions produced per 
unit length of path of particles travelling 
at high speed depends on the speed of the 
particles. There is experimental evidence 
to prove that the greatest concentration of 
ions occurs near the end of the path, when 
the speed of the particle is relatively low. 


This difference in concentration of ions 
depending on the speed of the electron 
must alter the rate of recombination of 
ions, which causes the chemical changes on 
which, presumably, radiation effects finally 
depend. Furthermore, we have clinical and 
experimental evidence to show that there 
is a differential action of radiation of differ- 
ent wave lengths in the case of normal 
(skin) and pathological tissues in the hu- 
man body. 

Ionization in Tissues. The lethal action 
of radiation on the cell is due to the ab- 
sorbed energy, which results from the im- 
pact of the gamma or roentgen rays upon 
the atom and the release of electrons inside 
of the cell. The sequence of events in the 
cell seems to be triple: (a) ionization, (4) 
chemical changes, and (c) biological effects. 
This subject having been considered in de- 
tail by Failla in his paper on “Ionization 
and its bearing on the biological effects of 
radiation,” it will be merely mentioned 
here. The initiation of the processes leading 
to the death of the cell is started by the 
transfer of energy from the beam of radia- 
tion to the matter of the cell. The phenom- 
enon of ionization results when radiation 
(the particle of which is called a photon) 
transmits energy to an atom in its path 
with a resultant release of an electron 
traveling at high velocity and in turn ex- 
pending this energy by removing still other 
electrons from atoms in its path. The two 
processes by which this transfer of energy 
from photons to matter takes place are 


(Failla*): 


(A) The photoelectric effect in which case all 
the energy of the photon is transformed at 
once and the secondary electron leaves the 
atom with a kinetic energy less than that of 
the photon by the amount necessary just to 
separate the electron from the atom, (B) the 
Compton effect, in which case the transfer of 
energy from the photon to the electron takes 
place according to the laws of elastic impact, 
and depends on the angle which the path of 
the emergent electron makes with the path of 
the impinging photon. A photon can transmit 
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practically all of its energy to an electron in 
the event of a head-on collision which sends 
the electron hurtling through space substan- 
tially in the direction which the photon would 
have followed had it not been stopped. If the 
electron is projected in any other direction the 
energy imparted to it is always less than this 
amount; its speed is lower and the number of 
ions which it can produce is smaller. 


No electrons can be emitted backwards 
towards the source of radiation and at 
most they can be projected only at right 
angles to the path of the photon. But they 
necessarily deviate somewhat from their 
initial course because of impacts with 
atoms in their path and so eventually after 
deflections and pursuance of a zig-zag trail 
may travel in the opposite direction. The 
remaining energy of the impinging photon 
after an electron has been set free from the 
atom by the Compton effect is spent as a 
new photon of less energy, longer wave 
length and less penetrating power. These 
photons also undergo the same transfor- 
mations and on impact with atoms release 
their energy to electrons or beta particles 
which contribute to further ionization in 
the tissues. With an increase in the in- 
tensity of radiation, there is a correspond- 
ing augmentation in the quantitative pro- 
duction of ions in a given time due to the 
greater number of beta particle tracks, 
called by Failla “ionization loci.” As stated 
previously the concentration of the ions 
along the tortuous path of these high 
speed electrons varies according to their 
velocity and is greatest near the end of the 
electrons’ course where the speed of the 
particle is relatively low. 

When an atom on impact loses an elec- 
tron (a negative charge), the atom then 
has a positive polarity and may reunite 
with the freed electron or any other elec- 
tron in its neighborhood. The wandering 
electron may attach itself to an atom form- 
ing a negative ion. An interchange of elec- 
trons takes place when these ions of differ- 
ent polarity come together, so that neutral 
atoms with resultant chemical changes 
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follow these recombinations. This process 
of recombination always accompanies ion- 
ization; both occur constantly in tissues 
which are being irradiated. Not all such 
effects of ionization and recombination are 
responsible for biological changes because 
the chemical transformation may be harm- 
less to the cell. Nevertheless it seems en- 
tirely reasonable to assume that the ulti- 
mate way in which radiation affects living 
tissues is by those chemical changes in- 
duced by ionization and recombination. 

Current (Milliamperage). The current in 
milliamperes and the time required to de- 
liver a given amount of energy are in- 
versely proportional to each other. The 
milliamperage is essentially a measure of 
the number of electrons which strike the 
target. The usual roentgen tubes carry 
from 4 to 30 milliamperes. Thus a tube 
running at 4 milliamperes for twenty-five 
minutes would deliver 100 milliampere- 
minutes and a tube running at 25 milli- 
amperes for four minutes would also de- 
liver 100 milliampere-minutes or its equiv- 
alent in roentgens, other conditions remain- 
ing the same. _ 

Filter. The penetrating power of the 
radiation or the quality of the beam may 
be changed by the interposition of filters 
(usually metallic) between the tissues to be 
treated and the source of radiation. Soft 
radiation of long wave length limits the 
effectiveness of the beam and lessens the 
relative amount of the beam which reaches 
the deeper tissues containing the tumor. 
The filter will remove these soft destructive 
waves and permit the shorter wave lengths 
to pass through and enter the deeper tis- 
sues and tumor, thus affording a greater 
depth dosage with less skin and surface 
reaction. A statement of the effective wave 
length is one of the ways of expressing the 
penetrating power, or hardness or quality 
of the roentgen-ray beam or the beam from 
a source of radium. The effective wave 
length is expressed in Angstrém units. The 
quality of the radiation beam may also be 
stated as the “half-value layer” which is 
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the thickness in millimeters of the filter 
(e.g., copper) sufficient to reduce the in- 
tensity by half. Failla and Quimby have 
found that the effective wave length em- 
ployed in the usual deep roentgen therapy 
at the Memorial Hospital is about 0.16 A. 
This treatment is given with 200,000 volts 
(peak), filtered by 0.5 mm. Cu and 1 mm. 
Al. With intermediate voltage of 140 kv. 
the filter may vary from nothing up to 6 
mm. of aluminum; with a filter of 4 mm. Al 
the effective wave length is about 0.25 A. 

In the case of radium, the filters em- 
ployed, usually brass, lead, silver, gold or 
platinum, are usually expressed in the 
equivalents of certain thicknesses of plati- 
num. One millimeter of platinum or its 
equivalent (occasionally 0.5 mm. platinum) 
is the customary filter for surface applica- 
tions of radium or teleradium therapy. 
Intracavitary radium treatments are given 
with filters of 0.5 to 1 mm. of platinum, 
while interstitial irradiation requires con- 
siderable less filtration. Gold radon seeds 
have a wall thickness of 0.3 mm. gold and 
most platinum needles for interstitial use 
are designed with a wall thickness equiva- 
lent too.§ mm. 

Size of the Field of Irradiation. ¥ailla and 
Quimby have derived a formula by which 
the amount of radiation effective at any 
tissue depth for all practical conditions of 
treatment may be obtained. This formula 
takes into consideration, as must all quan- 
titative estimations of dosage, the area of 
irradiation or the size of the skin portal. In 
brief, we may say that the larger the field, 
the greater will be the secondary and 
scattered radiation which is produced in 
the body of the patient. These rays may 
amount to as much as 40 per cent or more 
of the total irradiation. At a depth of 10 
cm., with a large field, probably 80 per 
cent of the radiation is of this type. The 
area treated therefore receives the sum of 
the primary beam plus the part of the 
secondary rays which traverse it. These 
facts are taken advantage of in thera- 
peutics; to give as great a depth dose as 
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possible from one or more portals (e.g., in 
the oral cavity) the beam is directed with 
great accuracy through as small a portal or 
field as possible, since by this means the 
superficial dose at the portal of entry may 
be much higher with less skin damage than 
when a larger portal is employed. 

Target-Skin or Radium-Skin Distance. 
The inverse square law of radiation states 
that the intensity of a beam of roentgen 
rays or gamma rays varies inversely pro- 
portional as the square of the focal-skin 
distance from a point source. Thus the 
radiation intensity from a high voltage 
roentgen tube at 50 cm. distance is almost 
twice that delivered at 70 cm. focal-skin 
distance. Or a radium applicator placed at 
2 cm. radium-skin distance conceivably 
would deliver four times the superficial 
dose as the same applicator applied for the 
same time at twice the distance or 4 cm. 
(This is not exactly true since the radium 
applicator is not a point source.) This fact 
may be expressed also in the following 
manner. Since the dose is dependent on the 
product of the intensity times the dura- 
tion of exposure, the radium treatment at 
4 cm. distance would require four times as 
many minutes or hours as at 2 cm. radium- 
skin distance. The question naturally arises 
—why not decrease the focal-skin distance 
as much as possible to save time and ex- 
pense? In the case of very superficial non- 
infiltrating skin cancers this plan is feasible 
but for more deeply situated cancers the 
depth or tissue dose is increased (in com- 
parison to the dose delivered to the super- 
jacent skin and tissues) with the greater 
skin-target distance. Theoretically the dis- 
tance might be increased sufficiently ‘so 
that the relative dose on the skin at the 
portal of entry of the rays would be almost 
the same as at the location of the tumor 
within the body. 

Heublein Method of Continuous Irradia- 
tion. The late Dr. Arthur C. Heublein gave 
the Memorial Hospital a radiation unit 
designed to give continuous irradiation of 
low intensity and short wave length to the 
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entire body. Intermittent teleroentgen 
therapy had been tried previously in Eng- 
land and Germany with inconclusive re- 
sults. This clinical experiment was carried 
out by Heublein and Craver in 134 cases 
over a period of two years. Craver con- 
cluded that it was a valuable addition to 
the treatment of several generalized and 
radiosensitive tumor processes, such as the 
leukemias, lymphosarcoma, Hodgkin’s dis- 
ease and multiple myeloma, and that its 
results in the treatment of chronic lym- 
phatic leukemias and _ pseudoleukemia 
seemed superior to any obtained heretofore 
by local irradiation. The treatment unit 
consists of a four bed ward with a Coolidge 
tube, operating at 185 kv. and 3 ma., 
placed near the ceiling behind the most 
distant wall. The patients placed at 18 feet 
and 24 feet from this source of radiation 
were continuously exposed to the beam of 
roentgen rays at this great distance. By an 
electric timing device it was determined 
that the patients averaged about twenty 
hours of exposure daily, the time out being 
due to nursing care and other interruptions. 
Considering 750 r measured in air as the 
clinical skin erythema dose for a single high 
voltage roentgen treatment, the time re- 
quired to deliver a 30 per cent dose or 225 r 
to a patient in the bed at 24 feet target-skin 
distance was 250 hours, so at the rate of 
twenty hours of exposure daily, this dose 
could only be administered in 12.5 days. 
In the treatment of leukemia, Craver was 
particularly cautious but in other diseases 
he eventually increased the doses to §0 or 
60 per cent s.E.D. (375 and 450 r) with no 
complications except the occasional de- 
velopment of leukopenia, anemia and 
thrombocytopenia in some cases. This 
work is one of the mo&t important achieve- 
ments in radiation therapy during the last 
decade and its principles of low intensity, 
great distance, continuous irradiation and 
long duration of treatment may soon be 
applicable in the local treatment of cancers 
that have otherwise remained refractory 
to present methods of applying radiation. 
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The possible advantages! originally listed 
by Heublein were: 


(1) The nearly uniform distribution of the 
rays throughout the body in treating gener- 
alized neoplasms; (2) the possibility that great 
protraction of treatment would make possible 
the irradiation of all the tumor cells during 
their period of mitosis when they are most sen- 
sitive and (3) the assumption that despite the 
protraction of treatment the intensity of radia- 
tion affecting any given cell would nevertheless 
remain sufficient to sterilize it. 


The Time-Intensity Factor. \t seems logi- 
cal to assume that a cancer cell or a tissue 
cell would not be indifferent to variations 
in the intensity of radiation. Such a cell 
continuously engaged in self-repair, the in- 
gestion, consumption and storage of food, 
the excretion of waste products, the pursuit 
of its specific function and possible prepara- 
tion for cell division is a living unit and 
must be capable of making certain adjust- 
ments to the influences of noxious agents 
to which it is exposed, whether they be 
chemical or physical. All physiological 
processes require time for their completion. 
If the doses were equal, the cell—either 
normal tissue cell or cancer cell—should be 
more tolerant of prolonged irradiation of 
low intensity than of short irradiation of 
high intensity. The end-result of successful 
external irradiation is the destruction of 
the cancer cell and the preservation of the 
normal tissue cells; there is experimental 
and clinical evidence to indicate that long 
duration and low intensity of irradiation 
(within limits) has greater differential ef- 
fects on tumor cells than on normal tissue 
cells. As will be shown later, the explana- 
tion of this fact is that the normal tissues 
possess greater recuperative power which 
is taken advantage of in the increased dura- 
tion of irradiation. The low intensity and 
longer time of irradiation permits the ac- 
cumulation of a much greater total dose 
than could possibly be given in a single 
massive treatment. The tumor cannot be 
removed from the body for treatment by 
irradiation, therefore the maximum dose 
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which can be delivered to it from external 
sources of radiation is limited entirely by 
the tolerance of the tissue which contains 
it. 

The answer to the question whether or 
not the normal and cancerous tissues might 
vary considerably in their differential re- 
actions to changes in the time of irradia- 
tion by roentgen rays or radium has been 
provided by Regaud and his collaborators 
—Coutard and Lacassagne. They com- 
pared the effects produced on the anorectal 
skin and mucosa and the testicular tissues 
of the rabbit and ram by selected doses of 
radiation delivered in different times. The 
testicles of mammals were chosen for these 
experiments because their behavior and 
structure closely resemble that of malig- 
nant tissues, e.g., frequent cycles of cellular 
reproduction, active mitosis and radio- 
sensitivity. This analogy between mam- 
malian testicles (in a state of active sper- 
matogenesis) and malignant tumors is also 
apparent in their response to roentgen and 
gamma rays. Regaud found that it was 
impossible to sterilize the testicles of the 
rabbit by the administration of a single 
massive dose of roentgen rays without 
causing serious lesions of the skin. If, with- 
out altering any of the other experimental 
conditions, he modified the chronological! 
distribution of the dose, dividing it and 
lengthening the time of its administration, 
he observed a remarkable difference be- 
tween the effects produced on the anorectal 
integuments and on those produced on the 
testicle. The effect on the integuments was 
attenuated and lessened while the effect on 
the testicle was increased. These studies 
on spermatogenesis and similar clinical ex- 
periments on the roentgen and radium 
treatment of epidermoid carcinomas fur- 
nished Regaud and Coutard with the data 
from which they formulated their theory 
of radiation therapy. Regaud’s explanation 
of the superiority of continuous or fraction- 
ated irradiation over short intensive treat- 
ments is founded on the existence of alter- 
nating periods of radiosensitivity and of 
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radioresistance in the life of the spermato- 
gonia (in the experiments) and the cancer 
cell (in clinical practice). Spermatogenesis 
in a mammal such as the rabbit is a con- 
tinuous phenomenon if the testicle is con- 
sidered as a whole. But if one considers 
only a certain cell or line of cells on a 
seminiferous tubule, the function of repro- 
duction by cell division is seen to be dis- 
continuous and cyclic and the spermato- 
gonia-like cancer cells, pass through alter- 
nating phases of multiplication (brief 
phases) and of rest (long phases). In one 
line of cells, either spermatogonia or cancer 
cells, the ‘phase of multiplication cor- 
responds to accentuation of radiosensitiv- 
ity (law of Bergonié and Tribondeau), 
whereas the phase of rest corresponds to 
a diminution in radiosensitivity. A short 
treatment therefore might destroy only 
those spermatogonia or cancer cells which 
are dividing at that time; it spares the 
others. It is only natural that prolonged 
and continuous irradiation (in the case of 
radium) or well fractionated irradiation 
with proper spacing of the fractions into a 
fairly long time (in the case of roentgen 
rays) is more efficient than brief intensive 
irradiation, because in the first case the 
germinal or cancer cells are killed one after 
the other as the cycle progresses and these 
cells enter for the moment the phase of 
maximal radiosensitivity. 

These principles are now so generally 
recognized that the prolonged irradiation 
of low intensity or fractionated cumulative 
treatments have found almost universal 
favor with roentgenologists and radium 
therapists. These treatments depend 
usually on the administration of suberyth- 
ema doses repeated every twenty-four to 
forty-eight hours until a total dose of 6 to 
8 threshold erythema units may be de- 
livered to one skin portal with perfect 
safety. To illustrate the application of this 
principle, let us consider the treatment of 
a hypopharyngeal carcinoma by high volt- 
age roentgen rays only. Two lateral portals 
are used to crossfire the beams of radiation. 
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With a single massive dose, only 850 r can 
be given to each side of the neck without 
seriously damaging the skin. By the frac- 
tionated method 300 r may be given daily 
alternating on each side of the neck until 
a total of 3,000 to 4,000 r are delivered 
through each portal. Such a course of treat- 
ment requires three weeks to consummate 
the dose required to sterilize the carcinoma. 

Recuperation of Normal and Neoplastic 
Tissues. The advantages of prolonged ir- 
radiation of low intensity or fractionated 
cumulative treatments are probably ex- 
plained by the differential recuperation of 
normal and neoplastic tissues. This fact can 
be appreciated best by reviewing the ac- 
cepted four common methods of treatment: 
(a) the massive dose technique, (4) satura- 
tion dose, (c) fractionated dose and (d) con- 
tinuous irradiation. By the massive dose 
method the full tolerance of the skin and 
normal tissues is exhausted by a single 
maximal exposure to radiation, so that this 
dose cannot be repeated for a long time. 
The tumor within the tissues, while pro- 
foundly affected, possibly even to a greater 
degree than the skin, still may survive this 
single dose and ultimately recover. Pre- 
sumably normal tissues have much greater 
powers of recuperation than do neoplastic 
tissues, i.e., their rate of recuperation is 
faster. This fact can only be inferred from 
abundant clinical evidence at hand and 
from the comparative studies of Henshaw 
on adult and embryonal tissues. Duffy has 
shown that human skin can recover 69 per 
cent of the immediate damage in twenty- 
four hours and 76 per cent in forty-eight 
hours following the administration of a 
threshold erythema dose (525 r). The satu- 
ration principle was first described by 
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Kingery who applied it in the treatment of 
skin diseases by unfiltered low voltage 
roentgen rays. Briefly, it consists in the 
initial administration of an erythema dose 
and then maintaining the biological effect 
so produced by the addition of smaller 
doses at proper intervals. Kingery esti- 
mated that he could add 50 per cent of an 
erythema dose at the expiration of three 
and one-half days, to substitute for the 50 
per cent depreciation of the original dose. 
Pfahler first successfully applied this prin- 
ciple to the treatment of cancer by properly 
filtered high voltage roentgen rays. In the 
fractionated method, previously described, 
a daily suberythema dose is given until a 
maximal effect is obtained. The dose given 
every twenty-four to forty-eight hours is 
greater than the recuperation during the 
same period so that finally a cumulative 
effect is obtained. Our clinical experience 
leads us to believe that the results from this 
method are superior to the other two, pos- 
sibly because the time interval and low 
daily dosage permits sufficient recuperation 
of normal tissues to maintain vitality in the 
irradiated part,. while the more slowly re- 
cuperating cancer receives a total dose that 
is cancericidal. This principle has been ap- 
plied by Craver still more in continuous 
irradiation by the Heublein teleroentgen 
method. We may sometime find that we 
shall be treating cancer by the installation 
of numerous small roentgen units each 
operating at low intensity and irradiating 
patients through heavy filters and at rela- 
tively long distances for eight to twelve 
hours daily over a period of weeks. Then 
we should be taking full advantage of the 
difference in the recuperative abilities of 
normal and cancerous tissues. 
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A CRITICAL STUDY OF THE USE OF THE LEAD 
PERFORATOR AND RECIPROCAL 
IN RADIATION THERAPY* 


By 


Roentgenologist, U. 


N THE radiation treatment of deep- 

seated malignancies, we often feel that 
our failures are due to insufficient radia- 
tion. Those abroad who have had better 
results have been using very large doses, 
and have ignored the harmful effect of such 
radiation on the overlying skin. Here (in 
America) we are more thoughtful of the 
skin, and we are timid in the use of large 
doses of radiation on account of the harm- 
ful effects on the skin. I am presenting a 
method of protecting the skin against per- 
manent injury when large doses of heavily 
filtered radiation are used. The theoretical 
basis for this method was originally de- 
scribed by Kohler?** and by myself® in- 
dependently. The principle on which the 
method is based is well known to all radio- 
therapists, that small skin areas will toler- 
ate much heavier doses of roentgen rays 
than larger areas. Apparently the close 
proximity of the normal skin protects the 
small irradiated areas from necroses. Fur- 
thermore, if necrosis does start, rapid re- 
placement by the closely adjoining epi- 
thelium is fostered. 

The device here employed (Fig. 1), to 
convert large skin areas into numerous 
small ones, is a lead sheet about 2 mm. in 
thickness, 20 cm. square, with many uni- 
form, regularly spaced perforations, com- 
prising a definite percentage of the total 
square area. When placed over the skin of 
the portal of radiation the screen divides 
the single portal into three to four hundred 
small islands, through which the radiation 
is delivered, leaving a network of normal 
skin protected from the radiation. 

The exact size and shape of the perfora- 
tions can, of course, be legion. In fact, 
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numerous patterns (squares, lozenges, 
checkerboard effect, ovals, hexagons, and 
circles, comprising one-half, one-third, one- 
quarter, of the total square area) were tried 
for the first four months, before the choice 
was made of the perforator which has 0.5 
sq. cm. circular perforations, to each square 
centimeter of space (Fig. 1). 

Since the radiation is of streamer type, 
we had to investigate some of its physical 
and biological differences before we could 
apply it clinically. The summary of our 
findings of the phy sical investigations from 
the practical viewpoint are: 

(1) That the quantity of radiation at 
any depth bears the same relation as the 
area of perforation bears to the entire area 
of the lead screen under irradiation. In 
other words, if the perforated area is one- 
half of the square area of the screen, the 
quantity of radiation will be one-half of 
what it would be if no perforator were used. 
At depths over 5 cm. the quantity of the 
radiation is slightly more (up to 3.5 per 
cent) than the theoretical 50 per cent. 

(2) That the back-scattering reaching 
the skin covered by the perforator isth- 
muses is from 20 to 25 per cent of the total 
radiation, and therefore sets the limit of 
safe radiation at four erythema doses, if 
we expect the protected skin to act as 
centers for re-dermatizing the treated 
areas. 

(3) That the radiation emerging under 
the perforator being of the streamer type, 
it is not homogeneous unless a large focus 
tube is used. But this is not of biological 
significance, as will be shown later. It can 
easily be obviated by shifting of the tube 
and delivering one-quarter of radiation 
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from each of four different points. The 
shift is according to arithmetical pro- 
portion. 

Biological. The physical work indicating 
the possibility of delivering increased doses 
of radiation through the perforator up to 
the limit of back-scattering. The inter- 
mediate step before applying the method 
to man was to learn if the streamer radia- 
tion is as effectual in limiting growth as 
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above and below the animal, considering 
the animals as tumor masses, and one, two 
and three erythema doses were given to 
each group with and without the perfor- 
ator. The comparison shows that the per- 
forated radiation has at least as much de- 
stroying influence on the mice as the 
ordinary radiation. The majority of those 
treated with the perforator died sooner 
than those without the perforator, using 


Fic. 1. On the left is a photograph of the lead perforator consisting of a sheet of lead, 20 cm. sq., with per- 
forations of 0.5 sq. cm. to each square centimeter of lead. Note the two eccentric square perforations, also 
the wide margin of lead on the left. These are used for replacement of the perforator in the identical 
position on the skin when the entire dose is not given in one sitting. On the right is a photograph of the 
reciprocal perforator, made by placing the lead cutouts in a perforator and soldering each cutout disk, 
as well as the two squares, to a very fine wire copper gauze; then the edges of the gauze are dipped in a 
thick aceto cellulose solution. After it dries, the disks are pushed out of the perforator. This process gives 
an exactly mounted reciprocal of the perforator. The copper gauze is used as base for the purpose of 
holding the disks in proper position, and also to enable the use of the reciprocal on round or angular 


surfaces. 


ordinary radiation. For this study chicken 
ova, white mice, and rabbits were used. 
The results with the ova were strengthen- 
ing the contention that the streamer radia- 
tion is as good as the ordinary radiation, 
if the doses are not less than one erythema. 
However, if the dose is less than erythema, 
the streamer radiation is not as effectual 
in delaying the development of the em- 
bryo. The studies on the mice were made 
by placing the animals in_ ventilated 
wooden cages, with parafin phantoms 


the same quantity of radiation. In treating 
the rabbits, the clinical conditions were 
approximated as closely as possible. The 
buttocks and backs of the rabbits were 
shaved chemically, and the dose necessary 
to cause slight ulceration and crusting on 
the control side was first determined. Then 
three or four times this dose was delivered 
through the perforator to the other side. 
There was no crusting or ulceration seen 
within twenty-one days. This represents a 
definite gain of 100 per cent on the radia- 
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tion, and greater safety to the skin if the 
perforator is used. 

Clinical. The most important part of this 
investigation, the clinical, suffers from lack 
of extensive material. It is in the hope that 
radiotherapists with extensive material at 
their command may study this method 
more fully and find it of use to them that 
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from the radiation, the tumor mass is ir- 
radiated through a second, a third or a 
fourth portal, and after four weeks, the 
first portal is again ready for treatment 
through the area formerly left unexposed 
and protected by placing the reciprocal per- 
forator, and treating through it, again giv- 
ing twice the quantity of radiation. This 


kic. 2. This figure is taken from photographs of a patient’s chest at different stages of the treatment through 


the perforator and the reciprocal. 


The dark spots are from the application of mercurochrome used as 


painted markings to facilitate replacement of the perforator or reciprocal over same area, when entire 
dose is not given in one session, 4, the appearance of the skin ten days after initial treatment with per- 
forator; 4, thirty days after initial treatment with perforator, and two days after treatment with recip- 
rocal; ¢, fifty days after initial treatment with perforator and completion of treatment with reciprocal; 
d, one area after completion of treatment through perforator only (area on left); another area about half 
way of treatment through reciprocal; ¢, same area as d after all treatment through perforator and recip- 
rocal has been completed. Note that first area treated (upper right quadrant) is fading slightly; while 
lower left is just about at the maximum point of reaction. 


this paper is presented. The advantages of 
the method are manifest—the main one 
being that the amount of radiation de- 
livered to a deep-seated lesion can be in- 
creased to more than twice the usual 
amount of radiation, without permanent 
injury to the skin; and again, that while 
the skin, over a single portal,is recuperating 


makes a total of four erythema doses with- 
out injury to the skin. 

The disadvantages are of minor impor- 
tance when compared with the advantages. 
If the treatment is stopped in the middle, 
there is a mark of the perforator left on the 
skin for many months (Fig. 2), but this 
disadvantage can be obviated by re-irradi- 
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ating through the reciprocally patterned 
perforator (Fig. 1) four weeks after the 
original irradiation. 

The treatment is more expensive in time 
and money, since it takes twice as long 
in actual radiation time to deliver the same 
number of roentgens through the perfor- 
ator as without it. Finally, this method of 
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cross-section film of the body at the seg- 
mented level involved, and the smallest 
“streamer” which will cover the lesion by a 
narrow margin is mapped out (Fig. 3). 
These streamer lines represent the angle, 
the point of entrance, the spread and the 
point of exit of the rays as they appear 
after passing through the perforator. Care 


Fic. 3. This shows the plan of arrangement of the areas and direction of radiation in a tumor of the lung. 
In 4 the tumor is plotted on a topographical cross-section through the 7th thoracic vertebra (center of 
location of tumor). A streamer of a width large enough to cover the tumor by a small margin is placed 
over the cross-section. The streamer gives the approximate size of cone or opening to be used on the area 
to be treated. In B another suitable streamer is placed from a different field, but not overlapping either 
the entrance or exit of the radiation of former area. C shows the third streamer arranged similar to the 
first and second. These streamers give a rough estimate of the percentage of radiation. In D we note that 
according to this size of tumor we cannot use more than three fields, otherwise the entrance or exit of the 
radiation from one field would meet another, which makes the calculation of the dose even more difficult. 


treatment requires more precise planning 
and knowledge of therapy than the more 
stereotyped ones. 

The method as proposed for the treat- 
ment of deep-seated lesions is as follows: 
The lesion, in as exact shape and size as 
possible, is mapped out on a topographical 


is taken that the streamers meet in the 
area of the tumor, and not at either the 
entrance or exit portals. The total dose is 
now computed from the dosage charts and 
to each portal a definite proportion of the 
total radiation is assigned. The perforator 
is fastened by adhesive to the first portal. 
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One-fourth of the radiation is now given 
from each of four points, if homogeneity 
is desired. If the focal spot of the tube is 
large, the total radiation can be given with- 
out shifting the tube. 

Often the machine, the tube, or espe- 
cially the patient is not able to tolerate the 
lengthy radiation of three to four erythema 
doses for a portal at one sitting, and the 
question arises if the dose may be delivered 
during several sittings. If the skin under 
the two eccentric square perforations (ar- 
rows in Fig. 1) is painted with mercuro- 
chrome, or some other non-roentgen-ray 
absorbing dye, the perforator may be re- 
placed exactly over the same skin area the 
next day, so that the radiation may be 
divided over a several day period. Some- 
times a paraffin cast must be made and set 
against flexible parts of the body, such as 
the neck, in order to assure the exact re- 
placement of the perforator the next day- 
This fractional method of treatment has a 
further advantage in that the patient is 
being constantly irradiated (daily or every 
other day) for two months, the first month 
being devoted to the irradiation of the orig- 
inal three to four portals through the per- 
forator, and the second to the irradiation 
of these same portals through the recipro- 
cally patterned perforator. In this way the 
tumor is constantly irradiated and the skin 
has the maximum opportunity to recover 
from the treatment. 

I would also like to state at this point 
that we have not yet exhausted all the 
different means of protecting the skin from 
the deleterious effects of large doses of 
roentgen rays. In our laboratory, we have 
used lately, in addition to the perforator 
and reciprocal, the cooling effect on the 
skin according to the tissue researches of 
Spear,* a flat ice cap being used during and 
for the first forty-eight hours after the 
treatment. So far, we feel that the reaction 
produced in the skin by six erythema doses 
when cooled for the first forty-eight hours 
is not greater than the reaction produced 
on the skin with four erythema doses not 


Lead Perforator and Reciprocal in Radiation Therapy 249 


cooling the skin, both of course have been 
used with the perforator and reciprocal. To 
me it seems that this subject deserves a 
detailed report with description of the 
special single cooling system that can be 
used in a ward to cover one or more areas 
of a dozen patients under this form of 
therapy. The type of pancake cooling bag 
connected to the cooling system and its 
various forms and shapes to fit into differ- 
ent parts of the bodies used should be sep- 
arately reported. 

Up to the present, 50 cases, mainly in- 
operable tumors of the head, neck, lungs, 
esophagus and long bones have been 
treated by this method. Although no defi- 
nite conclusions can be drawn because of 
the paucity of material, we still feel that in 
esophageal and lung tumors, our statistics 
may be improved by the use of this 
method, prolonging at least the average 
duration of life, if not effecting a cure. 

The work on this method of irradiation 
has been presented in its unfinished state 
mainly to indicate its possibilities to other 
workers in the field of radiotherapy. Per- 
haps with their help a clinical study of the 
best type of perforator, of optimum size, 
shape and pattern, will be successfully con- 


ducted 


SUMMARY 


A method of delivering unusually heavy 
doses of roentgen rays without permanent 
injury to the skin is proposed. If, instead of 
a large portal, numerous small ones are 
used, about twice as large a dose can be 
safely delivered to the underlying tissues. 
The skin portal is divided into numerous 
irradiated and protected areas by use of a 
lead screen with multiple perforations. The 
network of skin areas protected from radi- 
ation by the lead apparently keep the small 
irradiated areas from necrosing, and act as 
centers of healing if necrosis does begin. 
This surgical principle permits increased 
dosage without permanent injury to the 
skin, and fits the method for the treatment 
of selected cases of malignancy. The pro- 
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tection of the skin by this method is in- 
creased 40 to $0 per cent by cooling of the 
irradiated area during the first forty-eight 
hours after the treatment. 
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Cleveland, Ohio, E. H. Skinner, Kansas City, Mo. 

Committee on Safety and Standards: A. U. Des- 
jardins, Chairman, Rochester, Minn., T. Leucutia, 
Detroit, Mich., W. D. Coolidge, Schenectady, N.Y., 
G. E. Richards, Toronto, Ont., F. J. Hodges, Ann 
Arbor, Mich. 

Publication Committee: Ralph S. Bromer, Chair- 
man, Bryn Mawr, Pa., Merrill C. Sosman, Boston, 
Mass., LeRoy Sante, St. Louis, Mo. 

Finance Committee: J. Bennett Edwards, Chair- 
man, Leonia, N.J., Raymond C. Beeler, Indian- 
apolis, Ind., Robert Drane, Savannah, Ga. 

Advisory Committee to the Moore School X-Ray 
Laboratory: W. E. Chamberlain, Chairman, Phila- 
delphia, R.R. Newell, San Francisco, Karl Kornblum, 
Philadelphia. 

Representatives on The American Board of Radi- 
ology: B. R. Kirklin, Rochester, Minn., L. R. Sante, 
St. Louis, Mo., W. F. Manges, Philadelphia, Pa. 

Member, National Research Council: Henry J. 
Walton, Baltimore, Md. 

Editor: Lawrence Reynolds, 110 Professional 
Building, Detroit, Mich. 


Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit, Mich. 

Editorial Board: A, C. Christie, E. H. Skinner, 
Lauriston S. Taylor. 

Advisory Board for Pathology: James Ewing, 
Eugene L. Opie. 

Thirty-seventh Annual Meeting: Cleveland Hotel, 
Cleveland, Ohio, Sept. 29-Oct. 2, 1936. 


THE AMERICAN RADIUM SOCIETY 

President: Zoe A. Johnston, Pittsburgh, Pa.; 
President-Elect: E.H. Skinner, Kansas City, Mo.; 
1st Vice-President: C. L. Martin, Dallas, Texas; 
2d Vice-President: O. N. Meland, Los Angeles, Calif.; 
Secretary: William P. Healy, 121 East 60th St., 
New York City, Treasurer: L. A. Pomeroy, 952 Hanna 
Bldg., Cleveland, Ohio. 

Executive Committee: E. C. Ernst, Chairman, St. 
Louis, Mo., R. H. Stevens, Detroit, Mich., W. H. 
Cameron, New York City. 

Program Committee: F..H.Skinner, Chairman, Pro- 
fessional Bldg., Kansas City, Mo.; Hayes E. Martin, 
New York City, Lyell C. Kinney, San Diego, Calif. 

Publication Committee: C.L. Martin, Dallas, Texas, 
J. T. Case, Chicago, IIl., E. P. Pendergrass, Phila- 
delphia, Pa. 

Research and Standardization Committee: Maurice 
Lenz, Chairman, New York City, Wilhelm Sten- 
strom, Minneapolis, Minn., L. R. Sante, St. Louis, Mo. 

Education and Publicity Committee: G. E. Pfahler, 
Chairman, Philadelphia, Pa., H. H. Bowing, Roches- 
ter, Minn., Henry Schmitz, Chicago, III. 

Advisory Committee on Roentgen-ray and Radium 
Protection: J. J. Duffy, Chairman, New York City, 
J. L. Weatherwax, Philadelphia, Pa., W.H. Cameron, 
New York City. 

Janeway Lecture Committee: Curtis F. Burnam, 
Chairman, Baltimore, Md. 

Committee on Arrangements: B. P. Widmann, 
Chairman, Philadelphia, Pa., W. S. Newcomet, 
Philadelphia, Pa., B. A. Hughes, Philadelphia, Pa. 

Representative on The American Board of Radiology: 
Rollin H. Stevens, Detroit, Mich. 

Twenty-second Annual Meeting: Atlantic City, 
N.J., June 7-8, 1937. 
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e# EDITORIAL 


THE ANNUAL MEETING 


ITH the approach of the end of sum- 

mer and September our thoughts 
quite naturally turn to the meeting of the 
American Roentgen Ray Society. This 
year’s meeting, the thirty-seventh in the 
Society’s history, will be held at Cleveland 
on September 29 to October 2 at the Hotel 
Cleveland. As an indication of the quality 
and character of the meeting which is in 
store for the members of the Society and 
its guests one need only turn to the scien- 
tific program in this issue of the Journal 
which has been arranged by the President- 
elect, Dr. Waters, and his program com- 
mittee. The organizers and officers of the 
American Roentgen Ray Society were for- 
tunate in selecting September as the date 
of the annual meeting as this time ushers in 
the return of people from their vacations 
and scholars to their various colleges and 
also ushers in the return of mental activity 
which has had some respite during the sum- 
mer vacation period. As a stimulus to this 
mental activity the annual meeting is a 
great adjuvant because it not only offers 
an opportunity for the members to pre- 
sent the work they have had in progress 
during the year but also an opportunity 
for an exchange of ideas which may act 
as a catalyzer in our scientific endeavors 
during the coming winter. Dr. Waters has 
arranged a program which should make an 
appeal to all members of the Society be- 


cause of the breadth of its scientific import. 

One of the outstanding features of the 
annual meeting is always the Caldwell Lec- 
ture which is to be given on Tuesday eve- 
ning. This year’s Caldwell lecturer will be 
Professor Robert A. Millikan who will talk 
on “High Energy Radiations and Their 
Uses.”” This lecture should prove of enor- 
mous interest to the members of the Society 
and its guests, and we ought to congratu- 
late ourselves upon Dr. Millikan’s accept- 
ance of the invitation to deliver the Cald- 
well Lecture. 

The place of the meeting, Cleveland, is 
a city accessible by all modes of travel and 
its central location offers an ideal meeting 
place. Then, too, the Local Committee of 
Arrangements under the chairmanship of 
Dr. B. H. Nichols has arranged a splendid 
program of entertainment which should be 
of added inducement to encourage a large 
attendance. 

The time and the place of the meeting, 
the scientific program, and the scientific 
and commercial exhibits augur well for the 
1936 meeting of the American Roentgen 
Ray Society to be one of the best that the 
Society has held. 

Owing to the popularity of Cleveland as 
a convention city, it is earnestly urged upon 
the members of the Society that they make 
their hotel reservations at the earliest pos- 
sible moment. 
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Unirep Srates OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. F. P. Pendergrass, University Hospital, 
Philadelphia, Pa. Annual Meeting: Cleveland, Ohio, 
Sept. 29-Oct. 2, 1936. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. B. H. Orndoff, 2561 N. Clark Street, 
Chicago, Ill. Annual meeting, 1937: To be announced. 

SecTION ON Rapro_ocy, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting, 1937: To be announced. 

RaproLocicat Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N.Y. Annual meeting: Cincinnati, Ohio, Nov. 30- 
Dec. 4, 1936. 

Rapro.ocicat Section, BALTImoRE Ciry MepicaL Society 
Secretary, Dr. Howard H. Ashbury, Baltimore. Meets 
third Tuesday each month, September to May. 

RapioLocicat Section, Connecticut State 
Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets annually in May. Special meetings may be 
called by the Chairman. 

RapioLocicaL Section, Los ANGELES County MEpIcAL 
Society 
Secretary, E. N. Liljedahl, Los Angeles, Calif. Meets on 
the second Wednesday of each month at the County 
Society Building. 

Section, SourHERN MEpIcAL AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. Annual 
meeting, Baltimore, Md., Nov. 17-20, 1936. 

Brook.yn RoEnTGEN Ray Society 
Secretary, Dr. E. Mendelson, 120 E. 19th St., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 

RapIoLocicaL Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN Society 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inclu- 
sive at the Palmer House. 

CincinNATI RADIOLOGICAL SociETY 
Secretary, Dr. H. G. Reineke, General Hospital Cincin- 
nati, Ohio. Meets third Monday of each month, Oc- 
tober to May, inclusive. 

CLEVELAND RADIOLOGICAL SociETY 
Secretary, Dr. North W. Shetter, 14600 Detroit Ave. 
Meetings are held at 6:30 p.m. at the Cleveland Chamber 
of Commerce Club rooms on the fourth Monday of each 
month from October to April, inclusive. 

Denver RaproLocicat 
Secretary, Dr. K. D. A. Allen, 452 Metropolitan Building, 
Denver, Colorado. Meets on any month having a fifth 
Monday. 

Derroir RoENTGEN Ray AND Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne Country Medical Society Building. 

FLoripa State Society 
Secretary, Dr. Gerard Raap, Miami, Florida. Meetings 
held twice a year, May and November. 

RADIOLOGICAL SociETY 
Secretary, Dr. Cesare Gianturco, 602 W. University Ave., 
Urbana, Ill. Regular meetings held quarterly. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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INDIANA ROENTGEN Society 
Secretary, Dr. C. C. Taylor, Indianapolis, Ind. Meeting 
held the second Sunday in May annually. 

Lone Istanp RapIoLocicaL Society 
Secretary, Dr. M. Dannenberg, 1464 Eastern Parkway, 
Brooklyn, N. Y. Meets on third Thursday of each month 
from October to May, at 8:30 P.M. 

MIcHIGAN AssocIATION OF ROENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing, Mich. Three meetings a year, Fall, Winter, and 
Spring. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil- 
waukee, Wis. Meets monthly. Place of meeting designed 
by the president. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday evening of each month. 

New ENGLAND ROENTGEN Ray Society 
Secretary, Dr. E. C. Vogt, 300 Longwood Ave., 
Boston, Mass. Meets monthly on third Friday, Boston 
Medical Library. 

Rapro.ocicat Society or New JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State Medical Society. Mid- 
year meetings at place designated by the president. 

New York ROoeENTGEN SOCIETY 
Secretary, Dr. E. F. Merrill, 30 W. soth St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 P.M. 

Nortu Caro.ina RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

CenTRAL New York ROENTGEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra- 
cuse, N. Y. Three meetings a year—January, May, and 
November. 

Paciric RoENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, Williamsport, Pa. Next an- 
nual meeting June 5 and 6, 1936, Lycoming Hotel, Wil- 
liamsport, Pa. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Thomas Loughery, Germantown Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.mM., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

Rocuester RoentGeN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. Meets 
on second Thursday from October to May, inclusive, 8 
p.M., Rochester Academy of Medicine Building. 

Sr. Louts Roentcen Ray Socrety 
Secretary, Dr. P. C. Schnoebelen, Missouri Bldg., St. 
Louis, Mo. Meets first week of each month. Time and 
place of meetings designated by president. 

Soutu Carouina X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of South Carolina State Medical 
Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 


Items for this section solicited promptly after the events to which they refer. x 
x: 
MEETINGS OF ROENTGEN SOCIETIES* Re 
an 
4 


254 Society Proceedings, Correspondence and News Items 


Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 
Texas Society 
Secretary-Treasurer, Dr. J. H. Smith, Lubbock, Texas 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 
University or MicuicAN DeparRTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. 
Meets each Monday evening from September to June, at 
7 p.m. at University Hospital. 
University or Wisconsin RoenTGEN CLuB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Mad- 
ison, Wis. 
Meets monthly on last Thursday, October to April, 
Service Memorial Institute, at 4:30 P.M. 
Viroin1A Roentcen Ray 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. 
Meets annually in October. 


CuBa 
SociEDAD CuBANA DE Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


British Empire 

British _Instirute oF INcorRPORATED WITH 
THE RONTGEN Society 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.M., at 32 Welbeck St., 
London, W. 1, or as advertised. 

Evecrro-THerapeutic Section oF THE Roya. Society 
or Mepictne (ConFrinep To Mepicat MemBeERs) 
Meets on the third Friday of each month during the 
winter at 8:30 p.m. at the Royal Society of Medicine, 
1 Wimpole St., London, W. 1. 

Section or RapioLocy anp Mepicat Aus- 
TRALASIAN Mepicat Concress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTION 
Secretary, Dr. Colin Macdonald, Lister House, 61 Collins 
St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

Section on Raprotocy, CANADIAN MeEpiIcat AssociaATION 
} aa Dr. A. H. Rolph, 160 St. George St., Toronto, 

nt. 

Rapro.ocicat Section, New ZEALAND British MEpIcAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


ConTINENTAL Europe 

Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 

Socrepap EspaNoLa RaproLocia ELEcTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

Société pe MépicaLe pe France 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 

Société Suisse Rapro.ocie (ScHWEIZERISCHE R6nt- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molz- 
asse, Biel. 
feets annually in different cities. 

Société Francaise D’ELECTROTHERAPIE ET DE RapDIOL- 
oo1e MEDICALE 
Meets monthly on fourth Tuesday, except during months 
of August and September, 12 Rue de Seine, Paris. 
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ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND Rapi- 
OLOGISTS IN CzECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DeutscHe ROnTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Siip- unp WestpeutscHe RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norp- unpD OsTpEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutca Society or ELectrrotoGy AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Socreta Iratiana Raprotocia Mepica 
san, Professor M. Ponzio, University of Turin, 

urin. 

SocteTaTEA RoMANA DE RapIoLociE ELECTROLOGIE 
Secretary, Dr. G. Gatoschi, Str. Isvor 14-16, Bucarest. 
Meets second Monday in every month with the ex- 
ception of July and August. 

Avt-Russian Roentcen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD RoENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock State Insti. 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentTcEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Society or RADIOLOGY 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society or 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society or Mepicat Rapiotocy 1n SweDEN 
Meets in Stockholm. 

Society or Mepicat RapioLocy 1n Norway 
Meets in Oslo. 

Society or Mepicat Rapio.tocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institute of Roentgenology. 

Society or Mepicat Rapro.ocy 1n FInLanp 
Meets in Helsingfors. 

Vienna ROENTGEN SOCIETY 
Meets first Wednesday of each month, at 6.30 P.M. at 
Zentral-Réntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 


ORIENT 


Japan X-Ray AssociaTIon 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kinki RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi-monthly on third Sunday. 
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SCIENTIFIC PROGRAM 
OF THE 
THIRTY-SEVENTH ANNUAL MEETING 
OF THE 


AMERICAN ROENTGEN RAY SOCIETY, SEPTEMBER 29-OCTOBER 2, 1936 
HOTEL CLEVELAND, CLEVELAND, OHIO 


Tuespay MorninG, SEPTEMBER 29, 1936 Discussion (5 min.) to be opened by 
9:00 A.M. Hollis E. Potter, M.D., Chicago, 
Call to order, Fred M. Hodges, M.D., Ml. 

President. 5. Roentgen-ray studies of diseases of the 
Presentation of medals and certificates. liver and spleen. Charles L. Martin, 
Installation of incoming President. M.D., Dallas, Texas. (15 min.) 
President’s Address. Charles A. Waters, Discussion (5 min.) to be opened by 

M.D. Arthur W. Erskine, M.D., Cedar 
9130 AM. _ Rapids, Iowa. 
1. Roentgen-ray studies of the large bowel Adjournment at 11:30 A.M. for special 


in infections with Endamoeba histolytica study of Scientific Exhibits. 


before, during and subsequent to treat- 4 6 
ment. Joseph C. Bell, M.D., Louisville, USIDAY 


Ky. (15 min.) 2:00 P.M. 
Discussion (5 min.) to be opened by 1. The clinical aspects of adenomas of the 
Harry M. Weber, M.D., Rochester, pituitary body. Elliott C. Cutler, M.D. 


Minn. (by invitation), and Max T. Schnitker, 
2. Tuberculosis of the gastrointestinal M.D. (by invitation), Boston, Mass. (15 
tract. Harry M. Weber, M.D.,andB.R. 
Kirklin, M.D., Rochester, Minn. (15 Discussion (5 min.) to be opened by 
win ; W. James Gardner, M.D., Cleve- 
Discussion (5 min.) to be opened by land, Ohio (by invitation). 
Raymond C. McKay, M.D., Cleve- 2. The place of irradiation in the treatment 
land, Ohio (by invitation). of pituitary adenomas. W. W. Vaughan, 
3. Roentgenographic observation of the M.D. (by invitation), Boston, Mass. 
biliary ducts during and following op- (1§ min.) 
eration by cholangiography. Howard B. Discussion (5 min.) to be opened by 
Hunt, M.D. (by invitation), Russell R. Cornelius G. Dyke, M.D., New 
Best, M.D. (by invitation) and Freder- York City. 
ick N. Hicken, M.D. (by invitation), 3. The effect of irradiation on pituitary 
Omaha, Neb. (15 min.) basophilism (Cushing’s syndrome). 
Discussion (5 min.) to be opened by Merrill C. Sosman, M.D., Boston, 
Harry G. Sloan, M.D., Cleveland, Mass. (15 min.) 
Ohio (by invitation). Discussion (5 min.) to be opened by 
4. The influence of extrabiliary diseases Fugene P. Pendergrass, M.D., Phil- 
and other conditions on the function of adelphia, Pa. 


the gallbladder as related to cholecys- 4. The effect of irradiation on gliomas of 
tography. Byrl R. Kirklin, M.D., and the brain. Charles H. Frazier, M.D. (by 
C. A. Good, M.D. (by invitation), invitation), Bernard J. Alpers, M.D. 
Rochester, Minn. (15 min.) (by invitation), Eugene P. Pendergrass, 


. 

255 

re 

; 
, 

— 

ae 

af 
= 

y 55 


M.D., and George W. Chamberlin, 
M.D. (by invitation), Philadelphia, Pa. 
(15 min.) 
Discussion (5 min.) to be opened by 
W. James Gardner, M.D., Cleve- 
land, Ohio (by invitation). 


5. The effects of irradiation on the normal 
blood cells as determined by the blood 
count. Karl Kornblum, M.D., Fred 
Boerner, M.D. (by invitation), and 
Samuel G. Henderson, M.D. (by invi- 
tation), Philadelphia, Pa. (15 min.) 

Discussion (5 min.) to be opened by 
Russell L. Haden, M.D., Cleve- 
land, Ohio (by invitation), and 
Wright Clarkson, M.D., St. Peters- 
burg, Va. 


6. The care of the cancer patient. Elwood 
E. Downs, M.D., Hoke Wammock, 
M.D. (by invitation), and R. Townsend 
Artman, M.D. (by invitation), Phila- 
delphia, Pa. (15 min.) 

Discussion (5 min.) to be opened by 
Kenneth D. A. Allen, M.D., Den- 


ver, Colo. 


TuesDAy EVENING, SEPTEMBER 29, 1936 


8:30 P.M. 

Introductory Remarks. W. Edward Cham- 
berlain, M.D., Philadelphia, Pa. 

The Caldwell Lecture. “High Energy Ra- 
diations and Their Uses.” Professor 
Robert A. Millikan, Pasadena, Calif. 


WepNESDAY MorRNING 
SEPTEMBER 30, 1936 

g:00 A.M. 

1. Hodgkin’s disease and allied conditions 
of bone. Richard Dresser, M.D., and 
Jack Spencer, M.D. (by invitation), 
Boston, Mass. (15 min.) 

Discussion (5 min.) to be opened by 
Ross Golden, M.D., New York 
City. 


te 
. 


The generalized form of “Boeck’s sar- 
coid.”” Warfield T. Longcope, M.D. (by 
invitation), and John W. Pierson, M.D., 
Baltimore, Md. (15 min.) 

Discussion (5 min.) to be opened by 
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George W. Holmes, M.D., Boston, 
Mass. 


3. Bone lesions induced by anterior pitui- 
tary and parathyroid extracts (carbo- 
hydrate disturbances associated with 
bone lesions). Lawrence Reynolds, 
M.D., R. C. Moehlig, M.D. (by invi- 
tation), and Sidney Adler, M.D. (by 
invitation), Detroit, Mich. (15 min.) 

Discussion (§ min.) to be opened by 
Howard T. Karsner, M.D., Cleve- 
land, Ohio (by invitation). 


4. Osteoporosis circumscripta of the skull 
and Paget’s disease. Fifteen new cases 
and a review of the literature. Haig H. 
Kasabach, M.D., and Alexander B. 
Gutman, M.D., New York City (15 
min.) 

Discussion (5 min.) to be opened by 
Sherwood Moore, M.D., St. Louis, 
Mo. 


5. The etiology of Paget’s disease. E. P. 
Corson White, M.D. (by invitation), 
Philadelphia, Pa., and Ralph S. Bromer, 
M.D., Bryn Mawr, Pa. (15 min.) 

Discussion (5 min.) to be opened by 
Merrill C. Sosman, M.D., Boston, 
Mass., and Howard T. Karsner, 
M.D., Cleveland, Ohio (by invita- 
tion). 
Adjournment at 11:30 A.M. for special 
study of Scientific Exhibits. 


WEDNESDAY AFTERNOON 


SEPTEMBER 30, 1936 


te 


:00 P.M. 
1. The production of supervoltage roent- 
gen rays by means of the Van de Graaff 
generator. Richard Dresser, M.D., Bos- 
ton, Mass. (15 min.) 
Discussion (5 min.) to be opened by 
Lauriston S. Taylor, Ph.D., Wash- 
ington, D.C. 


te 


. Co-ordination of physical and biologic 
dosage in high voltage and supervoltage 
roentgen therapy. Traian Leucutia, 
M.D., and K. E. Corrigan, Ph.D. (by 
invitation), Detroit, Mich. (15 min.) 
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Discussion (5 min.) to be opened by 
Lauriston S. Taylor, Ph.D., Wash- 
ington, D.C. 


. Dosage measurements on six 400 kilo- 


volt roentgen therapy machines. Otto 
Glasser, Ph.D., Cleveland, Ohio. (15 
min.) 
Discussion (5 min.) to be opened by 
Lauriston S. Taylor, Ph.D., Wash- 
ington, D.C. 


Biophysical considerations relating to 
the radiological treatment of cancer of 
the larynx. Gioacchino Failla, D.Sc., 
New York City. (15 min.) 

Discussion (5 min.) to be opened by 
K. E. Corrigan, Ph.D., Detroit, 
Mich. (by invitation), and Lauris- 
ton S. Taylor, Ph.D., Washington, 
D.C. 


. The practical measurement of tissue 


dosage in x-ray therapy in terms of a 
fundamental unit. Edith H. Quimby, 
M.A., L. D. Marinelli, M.D. (by invi- 
tation), and Joseph Farrow, M.D. (by 
invitation), New York City. (15 min.) 
Discussion (5 min.) to be opened by 
Lauriston S. Taylor, Ph.D., Wash- 
ington, D.C. 


Prolonged low intensity irradiation. 
Ira I. Kaplan, B.Sc., M.D., and Sidney 
Rubenfeld, B.Sc., M.D. (by invitation), 
New York City. (15 min.) 
Discussion (5 min.) to be opened by 
Eugene P. Pendergrass, M.D., Phil- 
adelphia, Pa. 


. Fracture of the femoral neck following 


irradiation. Harold W. Jacox, M.D., 
Pittsburgh, Pa., Robert G. Dalby, 
M.D. (by invitation), Ann Arbor, Mich. 
(deceased), and Norman F. Miller, 
M.D. (by invitation), Ann Arbor, Mich. 
(15 min.) 
Discussion (5 min.) to be opened by 
William McDowell Doughty, M.D. 
Cincinnati, Ohio. 


WEDNESDAY EVENING 
SEPTEMBER 30, 1936 


7:00 P.M. Stag Dinner. 
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g:00 A.M. 


I. 


te 


Hernia of the mediastinum. Howard P. 
Doub, M.D., and Horace C. Jones, 
M.D. (by invitation), Detroit, Mich. 
(15 min.) 
Discussion (5 min.) to be opened by 
Claude Beck, M.D., Cleveland, 
Ohio (by invitation). 


. Acute infections of the mediastinum. 


Clinical manifestations, diagnosis, op- 
erative indications and technique; re- 
sults. Harold Neuhof, M.D. (by invita- 
tion), New York City. (15 min.) 


. Acute infections of the mediastinum. 


Classification, pathogenesis, pathology, 
roentgen features. Coleman B. Rabin, 
M.D. (by invitation), New York City. 
(15 min.) 
Discussion of papers Nos. 2 and 3 (5 
min.) to be opened by Claude Beck, 
M.D., Cleveland, Ohio (by invita- 


tion). 


Roentgen kymographic studies of pul- 
monary lesions. Wendell G. Scott, 
M.D. (by invitation), and Sherwood 
Moore, M.D., St. Louis, Mo. (15 min.) 
Discussion (5 min.) to be opened by 
Sydney Johnson, M.D., Louisville, 

Ky. (by invitation). 


. The roentgenological diagnosis of peri- 


cardial adhesions (adhesive pericarditis) 
and encapsulated pericardial effusions. 
Fugene Freedman, M.D. (by invita- 
tion), Cleveland, Ohio. (15 min.) 
Discussion (5 min.) to be opened by 
Whitmer B. Firor, M.D., Balti- 
more, Md. 


Adjournment at 11:30 A.M. for special 


study of Scientific Exhibits. 


THURSDAY AFTERNOON, OCTOBER I, 1936 


2:00 P.M. 


I. 


The physiologic consideration of ileus. 
Alton Ochsner, M.D. (by invitation), 
New Orleans, La. (15 min.) 
Discussion (5 min.) to be opened by 
LeRoy Sante, M.D., St. Louis, Mo. 
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The réle of the sex hormones in the ra- 
diation treatment of menstrual dis- 
orders. Milton Friedman, M.D. (by in- 
vitation) and Rita Finkler, M.D. (by 
invitation), New York City. (15 min.) 
Discussion (5 min.) to be opened by 
Charles F. Geschickter, M.D., Bal- 
timore, Md. (by invitation), and 
E.. Perry McCullagh, M.D., Cleve- 
land, Ohio (by invitation). 


. Endocrines and irradiation in experi- 


mental hypertrophy of the prostate. 
Charles F. Geschickter, M.D. (by invi- 
tation), Baltimore, Md. (15 min.) 
Discussion (5 min.) to be opened by 
E. Perry McCullagh, M.D., Cleve- 
land, Ohio (by invitation). 


. Pituitary diseases and their response to 


roentgen therapy. Ursus V. Portmann, 
M.D., and E. Perry McCullagh, M.D. 
(by invitation), Cleveland, Ohio. (15 
min.) 
Discussion (5 min.) to be opened by 
Charles F. Geschickter, M.D., Bal- 
timore, Md. (by invitation). 


. Roentgen therapy of infections and in- 


flammations. Willis F. Manges, M.D., 
and R. Manges Smith, M.D. (by in- 
vitation), Philadelphia, Pa. (15 min.) 
Discussion (5 min.) to be opened by 
Kred M. Hodges, M.D., Rich- 
mond, Va., and Roy G. Giles, 
M.D., Temple, Texas. 


The treatment of epithelioma in the 
region of the ear. (With lantern slide 
demonstration and with a scientific ex- 
hibit.) George E. Pfahler, M.D., Sc.D., 
and Jacob H. Vastine, M.D., Phila- 
delphia, Pa. (15 min.) 
Discussion (5 min.) to be opened by 
Edwin A. Merritt, M.D., Washing- 
ton, D.C. 


. Radiotherapy for endothelioma (endo- 


thelial myeloma) of bone. Arthur U. 
Desjardins, M.D., H. W. Meyerding, 
M.D. (by invitation), and Eugene T. 
Leddy, M.D., Rochester, Minn. (15 


min.) 
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Discussion (5 min.) to be opened by 
Charles Geschickter, M.D., 
Baltimore, Md. (by invitation). 


.30 P.M. Executive Session. 


THuRSDAY EVENING, OcrTroBER 1, 1936 


:00 P.M. Banquet. 


Fripay Mornina, OcroBer 2, 1936 


100 A.M. 

Planigraphy and tomography: The 
roentgenographic representation of 
plane sections of solid objects. J. 


Robert Andrews, M.D. (by invitation), 
Cleveland, Ohio. (15 min.) 
Discussion (§ min.) to be opened by 
W. Edward Chamberlain, M.D., 
Philadelphia, Pa. 


report on cine-fluo- 
rography. William H. Stewart, M.D., 
William J. Hoffman, M.D., (by invita- 
tion), and F. H. Chiselin, M.D. (by in- 
vitation), New York City. (15 min.) 
Discussion (§ min.) to be opened by 
Lewis Gregory Cole, M.D., New 
York City. 


. Roentgen observations on obliterative 


bronchitis. Leo G. Rigler, M.D., Minne- 
apolis, Minn. (15 min.) 
Discussion (5 min.) to be opened by 
Henry Kennon Dunham, M.D., 
Cincinnati, Ohio. 


Roentgen evidence of the behavior of 
human lung in recent tuberculous in- 
fections. Kenneth D. A. Allen, M.D., 
Denver, Colo. (15 min.) 
Discussion (5 min.) to be opened by 
Henry Kennon Dunham, M.D., 
Cincinnati, Ohio. 


. The oblique projection of the thorax: 


An anatomic and roentgenologic study. 
Carleton B. Peirce, A.B., M.S., M.D., 
and Bruce Stocking, M.D. (by invita- 
tion), Ann Arbor, Mich. (15 min.) 
Discussion (5 min.) to be opened by 
John W. Pierson, M.D., Baltimore, 
Md. 
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6. Congenital or infantile dislocation of 
the hips. Edward C. Vogt, M.D., 
Boston, Mass. (15 min.) 

Discussion (5 min.) to be opened by 
Theodore A. Willis, M.D., Cleve- 
land, Ohio (by invitation). 


7. The present status of roentgen-ray 
pelvimetry and cephalometry. Paul C. 
Hodges, M.D., Chicago, Ill. (15 min.) 

Discussion (5 min.) to be opened by 
Henry J. Walton, M.D., Baltimore, 
Md. 


RIDAY AFTERNOON, OCTOBER 2, 1936 

2:00 P.M. 

1. A roentgenologic criterion of dermoid 
Cyst. Dallas B. Phemister, M.D. (by 
invitation), Chicago, IIl., William B. 
Steen, M.D. (by invitation), Chicago, 
Ill., and John C. Volderauer, M.D. (by 
invitation), Ann Arbor, Mich. (15 min.) 

Discussion (5 min.) to be opened by 
Howard C. Doub, M.D., Detroit, 
Mich. 


Lesions of the diaphragm. Report of 100 
cases. Edward L. Jenkinson, M.D., and 
E. W. Roberts, M.D. (by invitation), 
Chicago, Ill. (15 min.) 

Discussion (5 min.) to be opened by 
William H. Stewart, M.D., New 
York City. 

. Clinical and roentgenological study of 
low back pain with sciatic radiation. A. 
Clinical aspects. Carl KE. Badgley, M.D. 
(by invitation), Theodore W. Bywaters, 
M.D. (by invitation), and Robert F. 


te 
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Hastings, M.D. (by invitation), Ann 
Arbor, Mich. (15 min.) 
Discussion (5 min.) to be opened by 
Theodore A. Willis, M.D., Cleve- 
land, Ohio (by invitation). 


4. Clinical and roentgenological study of 


low back pain with sciatic radiation. B. 
Roentgenological aspects. Fred Jenner 
Hodges, M.D., and Willis S. Peck, M.D. 
(by invitation), Ann Arbor, Mich. (15 
min.) 
Discussion (5 min.) to be opened by 
Theodore A. Willis, M.D., Cleve- 
land, Ohio (by invitation). 


5. The lipiodo-diagnosis of rupture of the 


intervertebral discs into the spinal 
canal (with particular reference to those 
lesions simulating sciatica and low back 
strain). Aubrey O. Hampton, M.D., and 
J. Maurice Robinson, M.D. (by invita- 
tion), Boston, Mass. (15 min.) 
Discussion (5 min.) to be opened by 
Wallace Duncan, M.D., Cleveland, 
Ohio 


6. Determination of gamma-ray activity 
of thorotrast in liver patients. Robert B. 
Taft, M.D., and Hillyer Rudisill, M.D., 
Charleston, S.C. (15 min.) 

Discussion (5 min.) to be opened by 
Thomas A. Groover, M.D., Wash- 
ington, D.C. 


>. Roentgen therapy by the method of 
Chaoul. Eugene P. Pendergrass, M.D., 
Philadelphia, Pa. (15 min.) 


FINAL ADJOURNMENT 


CLEVELAND 
MEETING PLACE FOR 1936 


ee was an isolated trading post 
Aon the Western Reserve frontier when 
Moses Cleaveland laid out the Public Square 
in 1796. Today, it is the metropolis of Ohio— 
the capital of a great trade empire—the home 
of more than a million people. 

Towering skyscrapers, busy streets, huge in- 
dustrial plants, charming homes—these sur- 


round the spot where a little cluster of log 
cabins nestled in a small clearing carved out of 
the wilderness. Cleveland’s Public Square has 
always been the hub of its activities. But the 
Connecticut Land Company purchased it in 
1795 for $1.76. Today, a reasonable sale price 
would be $20,000,000. 

Moses Cleaveland chose his site because it 
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promised splendid trading and commercial 
possibilities. His selection was a fortunate one. 
Cleveland’s location on the southern shore of 
Lake Erie is the logical meeting place for iron 
ore, coal and limestone. The result has been to 
make the city a world power in industry and 
commerce. 

Lake Erie is a busy thoroughfare during the 
navigation season. The great freighters passing 
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tected by the breakwater five and three-fourths 
miles long and the harbor amply supplied with 
docks both along the lake and the Cuyahoga 
River banks makes it easy to understand how 
Cleveland meets the demands of its ever-in- 
creasing lake business. 

Far-seeing business men soon realized Cleve- 
land’s advantages. Manufacturing sprang up. 
These industries grew and more were attracted. 


Tue Mepicat Lisrary, University Hospitats, AND THE WesTERN Reserve Mepicat ScHooL 


to and fro are vivid pictures of the colorful 
traditions of the lake. The efficient equipment 
used at the docks to load and unload the valu- 
able cargoes affords many an interesting and 
educational hour to the visitor. 

Lake Port Development. The ‘‘Walk-in-the- 
Water,” Lake Erie’s first steamboat, opened 
Cleveland’s career as a lake port when it made 
its first trip from Buffalo in August, 1818. Soon 
the almost daily arrival of boatloads of 500 
persons became a common sight. Many of these 
adventurers recognized the future of the little 
community and went no farther inland. Thus, 
the city’s population steadily grew. 

The immense lake traffic of today was born 
when the first cargo of iron ore from the Lake 
Superior region entered the harbor in 1852. A 
view of the fourteen miles of lake front pro- 


Today, 2,500 industrial plants are located in 
the community and their aggregate yearly pay- 
roll is in excess of two hundred million dollars. 
The visitor can well spend several interesting 
days visiting the city’s plants. 

Cleveland is a natural transportation cen- 
ter. It is easy to reach by rail, water, air or 
motor. Trunk railroad lines, interurban, motor 
coach and air lines enter the city from all 
major travel centers. The new Union Passenger 
Terminal is one of the world’s finest. This great 
building and its companion group have been 
called a “City within a City.” Only through 
inspecting them can their magnitude be real- 
ized. 

City of Surprises. Building construction has 
made rapid strides in Cleveland during the 
past few years. It is a city of surprises for those 
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who have not seen it recently. Its huge office 
buildings, its skyscrapers, its Public Audi- 
torium and other developments have attracted 
the attention of the whole nation. 

Through all of Cleveland’s progress runs the 
spirit of the early trail blazers who did their 
work so well that they exceeded the fondest 
expectations of their leader, Moses Cleaveland, 
who reported to his employers that he believed, 
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and the new Municipal Stadium. The Mall 
with its beautiful landscaping presents an un- 
equaled example of civic accomplishment. 
Community Fund. The Community Fund, 
used today by every city of consequence in the 
United States, was perfected in Cleveland. 
Through this centralization of socia! welfare 
financing, the amount of money realized for 
these important activities has been greatly 


Mr. Sinat Hospirar 


“the child is now born who may live to see that 
place as large as old Wyndham.” Today, the 
population of Wyndham is slightly more than 
14,000. 
CITY WITH A CIVIC HEART 

Cleveland’s Mall is one of the most ambitious 
undertakings ever attempted. This plan of 
grouping public buildings around a spacious 17 
acre downtown garden spot represents an in- 
vestment of more than $40,000,000. The Mall, 
which overlooks Lake Erie and extends into the 
heart of the business district, is made up of 
seven great buildings, America’s best equipped 
convention plant, the $15,000,000 Public 
Auditorium, the Federal Building, the Public 
Library, the new Board of Education Building, 
City Hall, Cuyahoga County Court House, 


increased. Citizens pledged $3,037,696.87 for 
Cleveland’s 1934 welfare and relief needs. There 
were 445,295 donors. Before the Fund was 
established, 5,000 givers bore the annual 
burden. The Community Fund assists 100 local 
agencies in their welfare and relief work. 

Chamber of Commerce. Cleveland’s Chamber 
of Commerce, since its organization in 1848 as 
the Cleveland Board of Trade, has been un- 
usually active in Cleveland’s progress. Its mem- 
bers represent every phase of the city’s life, 
making its various undertakings practically in- 
dicative of the wishes of the community as a 
whole. 

The Chamber of Commerce Transportation 
Bureau is credited with being the best organized 
in America. Its Foreign Trade Committee has 
materially aided manufacturers through 
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Statue of Moses Cleaveland. This statue of Moses 
Cleaveland in Cleveland’s Public Square stands as 
a memorial to the intrepid surveyor and veteran 
of the Revolutionary War, who founded the city 
in 1796. He was born in 1754 in Canterbury, 
Conn., and died in 1806. The city was named after 
him, with the omission of a superfluous vowel, 
said to have been dropped originally to make type 
fit in a newspaper title, in 1830. 


export research. The Industrial Development 
Committee is active in commercial and in- 
dustrial progress. All of the many other depart- 
ments are equally valuable. 

Cleveland’s Progressiveness. Cleveland’s pro- 
gressiveness in political thought and civic wel- 
fare is due largely to its diversified population. 
The inherited conservatism of the descendents 
of the city’s founders is balanced by the restless 
liberalism which brought from the Old World 
the many immigrants attracted to the city by 
its strategic location and industrial possibilities. 

An individual who left a most lasting im- 
pression upon Cleveland was Tom L. Johnson, 
its beloved mayor for eight years late in the 
nineteenth century. Always fighting unselfishly 
for the best interests of the community he in- 
augurated many innovations which have been 
important factors in municipal progress 
throughout the country. 

The lasting impression that Tom L. Johnson 
made upon the City of Cleveland is illustrated 
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by the inscription which appears on his statue 
in the Public Square: 


He found us striving each his selfish part 
He left a city with a civic heart. 


INDUSTRIAL CAPITAL 


Cleveland is a city of diversified industry 
today but the backbone of its development has 
been its convenient location to the rich Lake 
Superior iron ore region and the coal and lime- 
stone fields of Pennsylvania and Ohio. This 
happy choice of location has made Cleveland 
the capital of a great trade empire. 

The 2,500 plants in Cleveland normally em- 
ploy 140,000 wage earners and more than a 
billion dollars worth of products are manu- 
factured annually. At least two-thirds of the 
nation’s industries are represented. 

Stee/. Iron and steel, of course, have been 
Cleveland’s major industries since 1828 when 
the first smelter was established. From this 
little plant with a weekly output of 20 tons has 
developed the great industry of today when 
Cleveland’s smelters have a capacity of three 
million tons of pig iron annually. 

A vast fleet of boats with capacities as high 
as 12,000 tons keep Cleveland supplied with 
ore. Huge unloaders take the ore from the 
ships almost a carload at a time. Mammoth 
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cranes dump it in storage piles which soon be- 
come small mountains. From these great 
mounds, the ore goes to the blast furnaces some 
of which produce as much as 600 tons a day. 
One of Cleveland’s plants has a capacity of 
more than 700,000 tons of steel products a year. 

Steel, though the leader, is only one of many 
industries in Cleveland. The city leads the 
world in the production of wire nails, bolts and 
screws, malleable castings and heavy ma- 
chinery. It is one of the nation’s largest hard- 
ware centers. The multigraph machine used in 
your office was made in Cleveland. Only one 
city in the United States produces more sewing 
machines. All kinds of products from huge 
hoisting and conveying machinery to toys and 
small novelties are produced in the city’s plants. 

Koundry and machine shop products manu- 
factured annually are valued at $127,000,000. 
The yearly output of motor vehicles, bodies and 
parts is valued at more than $150,000,000. 
More than $98,000,000 worth of iron and steel 
mill products are manufactured each year. 


Diversified Industries. Cleveland is a leader 
in the production of paint and varnish. Two of 
the world’s largest paint companies maintain 
administrative offices and plants in the city. 
This industry’s 43 factories in Cleveland have 
an aggregate output of $36,000,000 while the 
output of refined oils totals more than a billion 
gallons. 

The ready-made clothing industry in Cleve- 
land takes high rank. More than 5,600 persons 
are employed to make $30,000,000 worth of 
men’s clothing each year. Women’s garments 
manufactured each year are valued at $28,000,- 
ooo. More than $12,000,000 worth of knit goods 
are produced annually. 

The annual output of electrical machinery, 
apparatus and supplies is valued at more than 
$60,000,000 

The brick and tile output in Cleveland has a 
value of $60,000,000 a year. Two hundred and 
fifty million bricks and 300,000 tons of tile are 
manufactured annually. . 

Nela Park, the headquarters of the National 
- Lamp Works of the General Electric Company, 
is located at Cleveland. The Park’s 75 acres, 
noted for their unusual beauty, stand as a 
monument to scientific research in modern in- 
dustry. Ten thousand persons visit Nela Park 
every year to inspect the extensive exhibits and 
fascinating demonstrations designed especially 
for the public. 
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Exports. There is hardly a point on the earth 
where Cleveland-made goods will not be found 
or a country whose goods are not imported to 
Cleveland. 

Australians drive motor trucks made in Cleve- 
land. Blast furnace equipment perfected in this 
great industrial center is shipped to China. The 
mines of South Africa, the Andes, Bolivia and 
Chile are equipped with wire screens made in 
Cleveland. Cleveland sells letter duplicating 
equipment to England, paint to Italy and twist 
drills to China. Japan buys automatic screw 
machines created in America’s sixth city. En- 
tire Russian cities have been designed and built 
by Cleveland engineering firms. 

In recent years a market for lubricating oils 
has been developed in Northern Europe while 
petroleum in large quantities is exported to 
Japan. Cleveland-built tractors cultivate sugar 
cane in Mauritius and in the Fiji Islands and 
haul timber in the heart of the Belgian Congo. 
Sir Hubert Wilkins used tractors made in 
Cleveland on his Antarctic expedition for haul- 
ing planes from their hangars to suitable tak- 
ing-off places. 

Printing presses are shipped to every part of 
the world. Coal and ore handling machinery is 
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sent to France and Belgium. Railway cars and 
locomotives are made in Cleveland for the 
Dutch East Indies, India, Java and Sumatra. 
Turret lathes are sold wherever there are rail- 
road shops and dental instruments have a 
market wherever dentistry is practiced. Tele- 
scopes made in Cleveland have gained world 
renown. 
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breakwater five and three-fourths miles long. 
The harbor has a spacious entrance and ex- 
tensive dockage for passenger and freight serv- 
ice. The Cuyahoga River, emptying into the 
western end of the harbor, is lined with docks 
adjacent to which are furnaces, factories and 
lumber yards. 

In addition to its water traffic, Cleveland’s 


A lagoon in Wade Park from the air. Severance Hall, home of the Cleveland Symphony Orchestra, is seen in 
the central background. Parts of the campuses of Western Reserve University and Case School of Applied 
Science may also be seen in the extreme background. 


Cleveland’s gross annual export trade ex- 
ceeds $200,000,000 or 1,500,000 ships tons. 
Four hundred Cleveland manufacturers pro- 
duce 3000 different lines of commodities. Cleve- 
land’s import business equals its export trade 
with $200,000,000 worth of products shipped 
into the city each year from all parts of the 
world. 

It can readily be seen that Cleveland’s docks 
are busy places. The tonnage handled annually 
is greater than that of Liverpool and greater 
than that handled by all of the ports of France 
combined. 

Transportation. Cleveland has 14.2 miles of 
Lake frontage. Its harbor is protected by a 


yearly receipts include 15,000,000 tons of 
freight by rail. Ten million tons are forwarded 
from Cleveland by rail annually. Every year, 
railroads bring 8,500,000 tons of coal and coke 
to the city. A great lake port and a busy rail- 
road center, Cleveland becomes more and more 
important as an international trading center 
each year. 


EDUCATION 


Cleveland is an outstanding cultural center. 
With its two great universities, its high-rank- 
ing technical school, its 300 public and paro- 
chial schools, its numerous colleges and _ pre- 
paratory schools and its art and music schools, 
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Cleveland is one of the nation’s educational 
leaders. 

Universities and Colleges. Practically every 
branch of education can be pursued at Western 
Reserve University, one of Ohio’s oldest col- 
legiate institutions. Nearly 15,000 students 
daily attend classes at the Mather College for 
Women, Adelbert College, the Schools of 
Medicine, Law, Dentistry, Pharmacy, Nursing, 
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is the Allen Memorial Medical Library of the 
Medical Library Association. 

Case School of Applied Science, adjoining the 
campus of Western Reserve, is one of the na- 
tion’s best engineering schools. Case has an en- 
rollment of 750 students in civil, mechanical, 
electrical, mining, metallurgical and chemical 
engineering courses. The two institutions oc- 
cupy high ground overlooking the southern end 


TERMINAL ToweER DEVELOPMENT FROM WEsT 


Applied Social Sciences, Library Science, Edu- 
cation, Architecture, the Graduate school and 
Cleveland College, the University’s downtown 
branch. 

Western Reserve’s Schools of Medicine, 
Dentistry, Pharmacy and Nursing are affiliated 
with the University Hospitals Group. This 
great medical center on the University campus 
has placed the city among the world’s leaders in 
medical science. The group, which represents 
an investment of more than $13,000,000, in- 
cludes the School of Medicine, Babies’ and 
Children’s Hospital, Maternity Hospital, Lake- 
side Hospital, Leonard C. Hanna House, 
Nurses’ Dormitory and the Institute of Pa- 
thology. Rainbow Hospital in South Euclid is 
part of the group. Associated with the group 


of Wade Park, one of the most beautiful spots 
in Cleveland. 

John Carroll University lays special em- 
phasis on the classics and scientific studies. 
One of the interesting features of the institution 
is the seismological laboratory, equipped with 
three large instruments, the largest of which 
contains records of practically every tremor 
observed in the earth’s surface in the last thirty 
years. 

Cooperative System. The Cleveland Confer- 
ence for Educational Cooperation, participated 
in by eighteen of the city’s institutions, has 
aided materially the rapid development of 
Cleveland as a cultural center. 

The Library of the Western Reserve His- 
torical Museum is a research laboratory for 
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students at Western Reserve University. Stu- 
dents at the School of Art sketch and study 
design at the Museum of Art. The School of 
Education, operated jointly by the Board of 
Education and Western Reserve University, 
trains teachers for the city’s public schools 
system. 

Cleveland College on the Public Square is 
the downtown unit of Western Reserve Uni- 


AvuGust, 1936 


Museum of Art. The Cleveland Museum of 
Art is one of the most beautiful museum build- 
ings in America. Its equipment for handling 
and preserving its treasures has no superior. 
Through its cooperation with the city’s schools 
and colleges, the Museum has become an 
essential factor in the educational life of Cleve- 
land. 

The Museum’s exhibits have been selected 


CLEVELAND Museum or Art 


versity and Case School of Applied Science. 
Day and evening classes are conducted, the 
principal function of the College being adult 
education for those who are employed in the 
daytime and have only their evenings to devote 
to study. The College utilizes the laboratories 
of both Case and Western Reserve. 

The Museum of Art admits children free at 
all times, maintains a children’s museum and 
gives lessons to public school children. The 
Museum cooperates with the School of Educa- 
tion through courses for public school teachers 
and offers lectures for Western Reserve stu- 
dents. The Museum also sends special art ex- 
hibits to the city schools for class room study. 

The Board of Education maintains a teacher 
at the Museum of Natural History for the in- 
struction of visiting classes. Lectures are given 
to thousands of school children each year. 


for their high quality and the collections are 
made up of the finest objects procurable and 
chosen with definite regard for their educational 
value. 

In the work of teaching the appreciation of 
beauty and art, lectures, published articles and 
class talks are used. Classes are arranged for 
students of all ages. More than 300,000 persons 
visit the Museum annually, 70,000 of them 
being school children who receive art instruc- 
tion. Classes for adults draw 27,000 each year. 

Museum of Natural History. The Museum of 
Natural History has displays of Ohio birds, 
specimens of fossil fishes, 400,000 years old, 
insects, African, Indian and Eskimo material 
and a number of natural habitat groups. One of 
the most interesting collections in the Museum 
is from the Blossom expedition to the South 
Atlantic Ocean in 1925-1926. The schooner 
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Blossom during its two and a half year cruise 
of exploration crossed the Atlantic four times, 
traveled 20,000 miles, touching three conti- 
nents, and scores of little known, scientifically 
rich islands. 

Public Library. The Cleveland Public Library 
is an outstanding educational feature of this 
city. Nine and one-half million books are bor- 
rowed from the library annually, one million 
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educational volumes are circulated each year 
through its county library department. Fight 
million visitors enter the library each year for 
reading and reference. 

Each week the bulletin board in the main 
Library, a $5,000,000 building on the Mall, 
records current events with appropriate read- 
ing suggestions. A business information bureau 
is operated and monthly bulletins listing 
sources of business information are issued. The 
Library also has a reference service and is a 
clearing house for business data. 

Cleveland Orchestra. An institution which has 
done much to carry the story of Cleveland’s 
educational and cultural progress to the rest of 
the world is the Cleveland Orchestra, one of 
America’s finest symphony orchestras. This 
famous musical organization has played con- 
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certs in more than half the states in the Union 
and in Cuba and Canada. 

Severance Hall, the new $2,500,000 home of 
the orchestra, at University Circle, is an im- 
portant addition to the cultural center adjacent 
to the campus of Western Reserve University 
which donated the land for the building. The 
building is the gift of John Long Severance. The 
generosity of Cleveland music lovers makes 


possible the maintenance and endowment of the 
Cleveland Orchestra. 

The Cleveland Orchestra plays an important 
part in the community’s music education. 
About twenty children’s concerts are given each 
season attended by more than thirty thousand 
children. These concerts, arranged in coopera- 
tion with the Board of Education, make a 
unique climax to public school lessons in music 
appreciation. The supervisor of music issues a 
special study leaflet, based on the music played 
at the children’s concerts, which is used as a 
text, with gramophone records, in regular class 
work in certain elementary grades. Through 
this instruction thousands of children are 
benefited. That the Cleveland public schools 
rank with two of this country’s great uni- 
versities as experimental ground in music edu- 
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cation is largely the result of stimulation given 
music in Cleveland by the Cleveland Orchestra. 


MUNICIPAL ACHIEVEMENTS 


Warrensville Farm for charitable and correc- 
tive purposes is a striking example of the spirit 
of Cleveland citizens. This great experiment 
which has brought many students of social 
welfare to Cleveland occupies 2,000 acres of 
high ground some seven miles from the city. 

Here tuberculous patients are cared for. 
Aged couples are enabled to spend their last 
years together in a cottage built expressly for 
that purpose. Inmates of the House of Correc- 
tion are taught useful occupations—in the 
shops in winter and in the farm fields in sum- 
mer. Children with symptoms of tuberculosis 
attend open air classes in their own tent colony. 
The institution’s own dairy supplies the pa- 
tients with high-grade milk and butter. Many 
prize-winning cows will be found among the 
farm’s large herd. 

Street Railway System. Cleveland’s street car 
service has been declared the best of any city 
in the United States by the world’s greatest 
engineers and experts in municipal affairs. 
Transportation facilities have always met the 
increasing demands of a tremendous growth in 
population. 

Cleveland’s street railway system dates back 
to September 10, 1860, when g six-passenger 
horse cars were put into operation. During the 
first year only a few thousand persons rode the 
cars. Today there are 1,302 §5-passenger cars 
in Cleveland using 407 miles of track. Twenty- 
eight articulated trains with 100 seating ca- 
pacity are also in use and 150 single deck motor 
buses. Four thousand five hundred employees 
are required to operate the lines. The ““Taylor”’ 
Franchise, a service at cost agreement, under 
which the street railway system has been 
operating since 1910, has drawn the attention of 
street railway experts throughout the nation. 
Under this plan the company is allowed 6 per 
cent return of its capital and fares are raised or 
lowered depending on the condition of the in- 
terest fund. 

Airport. Cleveland’s 1,000-acre airport is one 
of the largest municipally owned aviation fields 
in the country. The Eastern Division head- 
quarters of the transcontinental day and night 
mail route is located on the main field. Pas- 
senger and express service is available to every 
point in this country. The second field is oc- 
cupied by the Ohio National Guard flying unit. 
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The Department of Commerce has given the 
airport an A 1 A rating. The average ship 
movement is 3,500 per month. The port has 
twelve hangars. Service is available for all 
types of ships and motors. 

A visit to the Airport at night is most inter- 
esting. Planes may be seen landing and leaving 
by the light of a 500,000,000 candle power flood 
light. 

THE CONVENTION CENTER 

Cleveland’s unexcelled facilities, its valuable 
experience through years of serving large and 
small conventions and its location make it an 
ideal meeting place. 

Tempered in summer and winter by the lake 
breezes, the climate is always pleasantly 
moderate. 

Accessibility. With half of the population of 
the United States and Canada living within an 
overnight’s ride, maximum attendance is a 
regular report at Cleveland conventions. Every 
means of transportation—air, water, motor, 
rail—is available to bring you to the city. 

During the lake navigation and air travel 
season it is particularly pleasant to make the 
trip by steamer or plane. All air and water 
schedules are synchronized with railroad 
schedules to and from all important centers so 
that the journey always requires the minimum 
of time and effort. 

Splendid Hotels. Cleveland’s hotel accom- 
modations for its many convention visitors are 
splendid. Six hotels alone have 4,500 rooms 
each with private bath. Designed for conven- 
tions, modern, and well equipped, these hotels 
assist materially in making Cleveland conven- 
tions successful. Numerous assembly, banquet 
and conference rooms are always available. 
Aside from the hotels mentioned above, there 
are many other beautiful hotels which make it 
possible to house the country’s largest conven- 
tions. 

An important feature in the larger hotels is 
the location of the meeting rooms. None of 
these are located higher than the mezzanine 
floor relieving the convention visitor of the 
annoyance of congestion at elevators. Hotel 
managers welcome conventions and strive in 
every way to cooperate with convention 
officials and committees. A strict price policy is 
adhered to and neither room rates nor res- 
taurant charges are ever increased regardless of 
demand. The desire on the part of the hotels 
to please their guests has been one of the out- 
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standing reasons why Cleveland has built up 
so enviable a reputation as a convention city. 

World’ s Finest Auditorium. When convention 
expositions require unusually complete facil- 
ities, Cleveland Public Hall is chosen. This 
$15,000,000 plant is the finest and most service- 
able municipal auditorium in the country. Its 
range of service is practically unlimited. Sixteen 
events can be held simultaneously and without 
interference. 

The huge Main Auditorium seats 12,500 
persons and can be readily adapted for the 
sessions of a huge convention or the exhibits of 
a great exposition. The beautiful Music Hall 
seats 3,000. The Ball Room and Little Theatre 
have seating capacities of 1,500 and 700 respec- 
tively and ten other halls range in seating 
capacity from go to soo. A common stage 
makes it possible for the Main Auditorium and 
the Music Hall to seat 16,000 persons for a 
single event. 

The Public Hall contains 260,000 square feet 
for exhibition purposes and every modern 
exhibit facility. The ceiling clearances are high. 
Unusual floor loads are sustained. Steam rail- 
way tracks solve one of the greatest problems 
of exhibitors. 

The Hall is ideally located in the heart of the 
downtown district within easy walking distance 
of all principal hotels and shops—another as- 
surance of good attendance at sessions or ex- 
positions. 

The Public Hall is of fireproof construction 
and designed in Italian Renaissance architec- 
ture. The color and the diffused lighting in the 
main auditorium lend a warmth and softness 
unusual in buildings of such immense propor- 
tions. The Auditorium’s acoustics have been 
declared perfect. 

The Hall’s $100,000 pipe organ is one of the 
finest in America. It has 10,010 pipes and 150 
direct speaking stops. The echo organ is located 
in the rear of the Auditorium, 300 feet from 
the console. 

Among other features of the building are 
spacious lobbies and corridors, wide ramps and 
stairways, committee rooms, lockers, telephone 
booths, women’s and men’s retiring rooms, 
emergency hospital, checkroom and telegraph 
stations. Nothing essential to the comfort of 
the patron has been overlooked in this colossal 
Public Hall. 

The best testimonial as to the adequacy of 
Cleveland’s convention facilities is the fre- 
quency with which the country’s largest con- 
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ventions and trade expositions return to this 
city. Many of the largest gatherings in the 
United States have met in Cleveland more fre- 
quently than in any other city. 

Recreation and Entertainment, Cleveland 
offers a great variety of recreation. In summer 
there is the great park system, swimming in 
Lake Erie, golf, tennis, American League base- 
ball, and numerous summer resorts. In winter 
there is dancing, ice skating, bowling, indoor 
golf and theatres. 

Playhouse Square in Cleveland presents the 
highest grade of legitimate plays, vaudeville 
and sound productions. Twelve thousand seats 
are available in this theatrical district alone. 

One of the most famous shopping streets in 
the world is Euclid Avenue with its array of 
fine shops. Their attractive and artistic window 
displays and their interior decorations are al- 
ways of interest. 

Cleveland’s wide streets and broad sidewalks 
have been an important factor in its success as 
a shopping center. No large city in the United 
States is better equipped to handle large crowds 
of shoppers. 

The shops themselves have wide aisles, easily 
accessible stairways, elevators and escalators— 
all of which facilitate shopping. The efficient 
arrangement of merchandise for which Cleve- 
land stores are noted make the shopper’s task 
easier. 

To enable their clientele to secure the latest 
style originations, all of the larger Cleveland 
establishments maintain buyers in the foreign 
centers of fashion. Merchandise from every 
corner of the earth can be found in Cleveland. 

Cleveland’s many other attractions include 
beautiful residential sections, great universities 
and schools, interesting museums and _his- 
torical points of interest. 

Above all, visitors to Cleveland find a spirit 
of friendliness and they carry away pleasant 
memories and a desire to return. 


ENTERTAINMENT HEADQUARTERS 


Kew cities have so diversified amusements 
and entertainment of so high a character. There 
are hundreds of places to go, hundreds of things 
to do, hundreds of interesting things to see. 

Theaters and Dancing. Cleveland’s show 
houses present the cream of the nation’s 
theatrical talent. In Playhouse Square, with its 
12,000 seating capacity, theaters not only offer 
excellent productions, but they are also noted 
attractions in themselves. The spacious and 
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luxurious foyers contain art treasures valued at 
many thousands of dollars. 

In the vicinity of Playhouse Square and 
scattered throughout the city are many excel- 
lent restaurants offering entertainment and 
dancing. Two of the largest and most elaborate 
public ballrooms in the world are found in 
Cleveland. 

If you seek the outdoors, there is, in summer, 
American League Baseball; Euclid Beach 
Amusement Park, Edgewater and Gordon 
Parks give opportunity for swimming, boating, 
and the like. There are also many interesting 
boat excursions or outings to one of the many 
pleasure resorts dotting the shores of Lake Erie. 

In fall and winter, Cleveland’s recreation 
program is replete with football, basketball, 
hockey and other indoor and outdoor ice 
events, boxing bouts and other amusements. 
Three college teams and the many high school 
elevens offer a great football variety. 

Beautiful Parks. Cleveland’s park and boule- 
vard system is unrivalled by any city in the 
United States in its picturesque natural beauty. 
Deep ravines, waterfalls, fine old forests, sandy 
stretches of beach, huge rock formations of 
Lake Erie’s shoreline—all lend an unusual 
charm to the park system. 

The Metropolitan Park System combines 
into one continuous outer encircling parkway 
the more important valleys and glens in Cuya- 
hoga County and parts of the neighboring 
counties. Nine park reservations are included 
in the project which consists of approximately 
go miles of parkway and 15,oooacres of grounds. 
Two golf courses in Rocky River Valley are in- 
cluded in the system. 

Organized Sports. Cleveland is a sport loving 
community. It was the birthplace of organized 
amateur baseball, as well as the National Base- 
ball Federation, an organization with a mem- 
bership of 30 cities which conducts annual 
intercity championship series. Seven hundred 
teams are represented in the association. 

More than 30,000 registered athletes parti- 
cipate in organized sport in Cleveland every 
year, about one-third of whom play baseball. 
Industrial plants have about 60 baseball teams 
while 30 churches are represented. 

There are many other sports in Cleveland. 

Leagues operating under the Cleveland 
Basketball Commission have a total member- 
ship of more than 850 teams. Other organized 
sports include outdoor and indoor skating, ice 
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baseball, outdoor and indoor swimming meets, 
soccer and football. One of Cleveland’s Public 
swimming pools has a capacity of 5000 bathers. 
TRANSPORTATION TO THE 
CLEVELAND MEETING* 

There will be no reduced rate for round 
trip railroad tickets, but the fare on all 
lines is now 2 cents a mile in coaches, and 
3 cents a mile in Pullman cars, with extra 
fare for Pullman sleeper. All lines, except 
the Pennsylvania Railroad, come into the 
Terminal Station at the Public Square. The 
Pennsylvania Railroad has two stations, 
one at Euclid Avenue and East ¢5th Street, 
and the other, the old Union Station at 
West gth Street. Passengers should go to 
the Union Station (end of the line) as that 
is within one mile of all down town hotels. 
The Cleveland Hotel (Headquarters) is in 
the Terminal Tower Building. 

All Air Lines come in at the Cleveland 
Air Port which is about 15 miles from down 
town hotels. Taxi fare is 75 cents per person 
each way and is not included in the Airway 
ticket. 

Members driving by automobile may 
leave their cars with the Doorman at all 
down town hotels or in the Garage in the 
Terminal Tower Building. The Garage 
charge is $1.00 for twenty-four hours, 75 
cents for over night (6 P.M. to noon next 
day) or $5.00 for the week. This is “‘in and 
out” service as many times as you wish. 
There is no extra charge for ‘‘Doorman”’ 
service. Upon request to your Chairman, 
road and city maps, or any other informa- 
tion will be mailed directly to you before 
the meeting. When making hotel reserva- 
tions, if members will signify how they 
are coming, we will forward the necessary 
information. 

Members coming via Detroit will find 
overnight boat service on the D. and C. 
Line. The dock at the foot of FE. gth Street 
is within one mile of all down town hotels. 

W. I. LeFevre, M.D., Chairman 
Transportation Committee 
9400 Euclid Avenue 


* See also page 274. 
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COMMERCIAL EXHIBIT 


The Commercial Exhibit at the 1936 
meeting of the American Roentgen Ray 
Society promises to be an unusually large 
and interesting one. Seventeen of the lead- 
ing manufacturers have taken a total of 
forty-one spaces. The exhibit room is a 
large and attractive one next to the meet- 
ing hall with additional spaces in the large 
corridor outside of the meeting hall. 

The following will give some indication 
of what those in attendance may see in the 
Commercial Exhibit: 

At the Picker-Waite booth will be shown 
the complete Shockproof Therapy outfit, 
which incorporates many new safety de- 
vices. There will also be shown a compres- 
sion serialograph which has been recently 
designed for multiple and rapid exposures 
of the duodenal cap. 

Machlett Laboratories will exhibit their 
complete line of diagnostic and therapy 
tubes, including all of the latest develop- 
ments in shockproof tubes for these pur- 
poses. Of special interest will be the revolu- 
tionary shockproof tube for intermediate 
x-ray therapy which they expect to show 
for the first time at this meeting. 

Visitors to the Keleket Exhibit in Booths 
20, 21, 22, 23, 24 and 25 will have an op- 
portunity to view one of the greatest ad- 
vances made in recent years in the design 
of oil immersed shockproof deep therapy 
x-ray equipment. The new Keleket self- 
contained oil immersed shockproof 200 kv. 
deep therapy x-ray apparatus will be on 
display. This unit ideally meets the require- 
ments of the experienced roentgenologist 
providing the maximum of conveniences in 
positioning the deep therapy x-ray tube in 
treatment work. Then, too, there will be 
on display a complete self-contained x-ray 
unit which offers facilities for fluoroscopy, 
roentgenography and Potter-Bucky dia- 
phragm roentgenography. This complete 
outfit features the latest shockproof design 
and occupies a limited floor space so as to 
provide for practically any installation 


difficulty. The exhibit will contain other 
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new developments as well as a large and 
attractive display of roentgenograms. 

The Philips Metalix Corporation will 
exhibit the following: a new shockproof 
shield with cables of small dimensions and 
light weight; double focus heavy anode 
tubes, 2/6 and 2/10 kw.; shockproof and 
non-shockproof Rotalix tubes; improved 
Kromiron and Metalix tubes of small over- 
all dimensions; Metalix valves; new 10 ma. 
shockproof therapy tube with grid for use 
on Villard circuits, having the same emis- 
sion as constant potential. 

The exhibit in the booths of the Eastman 
Kodak Company will consist of a collection 
of i interesting roentgenograms including a 
series of the entire spine made in one ex- 
posure using 14” X36” film. In addition, 
there will be displayed a number of inter- 
esting photographs demonstrating infra- 
red photography in clinical practice, to- 
gether with a display of clinical photo- 
graphic transparencies made with Translite 
Kilm. Technical representatives will be in 
attendance and they will be glad to discuss 
any problems in connection with roentgen- 
ray or clinical.photographic procedures. A 
complete line of Cine-Kodak equipment 
will also be on display for those interested. 

The Standard X-Ray Company plan on 
exhibiting their shockproof rayproof deep 
therapy tube stand complete with gen- 
erator, oil cooling system, and filter indi- 
cator. Their set-up will be such that they 
can demonstrate the safety features of 
both the oil cooler and the filter indicating 
device. These should be of interest to any- 
one using deep therapy equipment. They 
will also exhibit x-ray generators of other 
capacities. 

The Patterson Screen Company will 
demonstrate only fluoroscopic and intensi- 
fying screens. Mr. Patterson and Mr. 
Reuter will attend the meeting and will be 
very glad to discuss screen problems. 

The Fink-Roselieve Company, Inc., 
manufacturers of photographic chemicals, 
will display their products, the Concen- 
trated Liquid X-Ray Developing and Fix- 
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ing Solutions. Beyond familiarity with the 
ease of preparation, knowledge of the ex- 
ceptional working qualities of these solu- 
tions will prove of great interest to the 
roentgenologist, full details of which can be 
obtained from the representative in the 
booth. 

The exhibit of the Gevaert Company of 
American will consist of the showing of 
roentgenograms made under interesting 
conditions of technique with Gevaert x-ray 
film. It will also comprise a demonstration 
of clinical photography, showing the inter- 
esting results that can be secured through 
proper choice of sensitized material. There 
will also be a demonstration of Concen- 
trated Liquid Processing Solutions. 

In the booth of the Agfa Ansco Corpora- 
tion three x-ray films made by them will be 
exhibited. The regular Agfa X-Ray Film 
will be shown on an improved base. This 
base is adapted for more pleasing and effec- 
tive showing either under mercury vapor 
or incandescent illumination. Also will be 
exhibited Agfa X-Ray Film for non-screen 
technique. This new medium has proved 
unusually popular, and is becoming widely 
accepted where bone and soft tissue detail 
is essential. The third product to be ex- 
hibited will be Agfa Direct Duplicating 
Film, which handled like ordinary contact 
printing paper, gives a duplicate negative 
of any roentgenogram from which copies 
are desired. It is possibly most generally 
used in copying portions of negatives con- 
taining the points of pathological interest. 
This is a new product, as it has never before 
been possible to obtain photographically a 
negative from a negative without an inter- 
mediate step. 

In addition to the above the following 
will have interesting exhibits: DuPont Film 
Manufacturing Corporation, Buck X- 
Ograph Company, General Electric X-Ray 
Corporation, Victoreen Instrument Co., 
Westinghouse X-Ray Co., Adlanco X-Ray 
Corporation and Davies, Rose and Com- 
pany. 
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CANCER INSTITUTE* 
SEPTEMBER 7 TO 9, 1936 


Conducted by Medical School, University 
of Wisconsin, Madison 


MONDAY FORENOON, SEPTEMBER 7 


SERVICE MEMORIAL INSTITUTE 
Room 230 
g:15 Address to Visitors, Faculty and Medical Stu- 
dents. Glenn Frank, President, University of 
Wisconsin, Madison, Wisconsin. 
CANCER AND INHERITANCE 
g:30 The Influence of Extrinsic Factors in the De- 
velopment of Induced Tumors in Animals. 
Dr. Leiv Kreyberg, University of Oslo, Oslo, 
Norway. 


10:15 The Influence of Intrinsic Factors in the De- 
velopment of Tumors in Mice. Dr. C. C. Lit- 
tle, Director, Roscoe B. Jackson Laboratory 
for Cancer Research, Bar Harbor, Maine. 


Familial Occurrence of Cancer. Dr. Madge 
Thurlow Macklin, Associate Professor of His- 
tology and Embryology, University of West- 
ern Ontario, London, Ontario. 


MONDAY AFTERNOON, SEPTEMBER 7 
SERVICE MEMORIAL INSTITUTE 


Room 230 
CANCER AND INHERITANCE 


te 


:00 Hormones and the Development of Atypical 
Growths and Malignant Tumors. Dr. Edgar 
Allen, Professor of Anatomy and Chairman 
of Department, Yale University Medical 
School, New Haven, Connecticut. 


te 


:4§ Carcinogenic Substances in the Production of 
Tumors in Laboratory Animals. Dr. H. B. 
Andervont, Biologist, U. S. Public Health 
Service, Boston, Massachusetts. 


Rounpb TABLES 


SERVICE MEMORIAL INSTITUTE 
Room 230 

Diagnostic Problems in the Recognition of 
Early Cancer. Dr. S. P. Reimann, Leader, 
Pathologist and Director of the Research In- 
stitute of the Lankenau Hospital, Professor 
of Experimental Pathology in the Graduate 
School of the University of Pennsylvania, 
Philadelphia, Pa.; Dr. Emil Novak, Associate 
Gynecologist, Johns Hopkins Medical School, 
Baltimore, Maryland; Professor Henry Cou- 


* The Wisconsin Alumni Research Foundation has made 
available the necessary funds to finance this Institute. 
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tard, Chief of the Department of X-Ray 
Therapy for Cancer, Radium Institute of the 
University of Paris, Foundation of Curie, 
Paris, France. 


SERVICE MEMORIAL INSTITUTE 
Room 506 

Genetics—Inheritance and Cancer. Dr. Leiv 
Kreyberg, University of Oslo, Oslo, Norway; 
Dr. C. C. Little, Director, Roscoe B. Jackson 
Laboratory, Bar Harbor, Maine; Dr. Madge 
Thurlow Macklin, Associate Professor of Hist- 
ology and Embryology, University of Western 
Ontario, London, Ontario. 


SERVICE MEMORIAL INSTITUTE 

Room 301 
Filterable Viruses and Cancer. Dr. J. B. 
Murphy, Leader, Director of Cancer Re- 
search, Rockefeller Institute for Medical Re- 
search, New York City; Professor B. M. 
Duggar, Professor of Physiological and Ap- 


plied Botany, University of Wisconsin, Madi- 
son, Wisconsin. 


MONDAY EVENING, SEPTEMBER 7 
SERVICE MEMORIAL INSTITUTE 
Room 230 


Broadcast 8:00 P.M. to g:00 P.M. over WIBA 


Madison—1 280 Kilocycles 


8:00 Cancer, a Public Health Problem. Dr. James 


Ewing, Professor of Oncology, Cornell Uni- 
versity Medical College, Memorial Hospital 
for the Treatment of Cancer, New York City. 


TUESDAY FORENOON, SEPTEMBER 8 


SERVICE MEMORIAL INSTITUTE 
Room 230 


g:00 The Influence of Wave Length on the Biolog- 


ical Action of Radiation. Dr. Gioacchino 
Failla, Physicist, Cancer Memorial Hospital, 
New York City. 


10:00 The Reaction of Tissue Cells to Irradiation. 


Professor Henry Coutard, Chief of the De- 
partment of X-Ray Therapy for Cancer, 
Radium Institute of the University of Paris, 
Foundation of Curie, Paris, France. 


11:00 Tissue Culture in the Study of Cancer. Dr. 


Warren H. Lewis; Department of Embryol- 
ogy, Carnegie Institution of Washington, 
Baltimore, Maryland. 


TUESDAY AFTERNOON, SEPTEMBER 8 


SERVICE MEMORIAL INSTITUTE 
Room 230 


2:00 The Biology of the Cancer Cell. Dr. S. P. 


Reimann, Pathologist and Director of the 
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TUESDAY EVENING, SEPTEMBER 8 


Broadcast 8:00 P.M. to g:00 p.m. over WIBA 


8:00 A Program for the Control and Prevention of 


Research Institute, of the Lankenau Hospital, 
Professor of Experimental Pathology in the 
Graduate School of the University of Penn- 
sylvania, Philadelphia, Pa. 


Filterable Viruses in Malignant Neoplasms. 
Dr. J. B. Murphy, Director of Cancer Re- 
search, Rockefeller Institute for Medical 
Research, New York City. 


Rounp TABLES 


SERVICE MEMORIAL INSTITUTE 
Room 230 

Surgery and Irradiation in the Treatment of 
Cancer. Professor Henry Coutard, Leader, 
Chief of the Department of X-Ray Therapy 
for Cancer, Radium Institute of the Univer- 
sity of Paris, Foundation of Curie, Paris, 
France; Dr. Gioacchino Failla, Physicist in 
Charge of Radiology, Cancer Memorial Hos- 
pital, New York City; Dr. Emil Novak, 
Johns Hopkins Medical School, Baltimore, 
Maryland. 


SERVICE MEMORIAL INSTITUTE 
Room 506 


Cytology of Malignant Neoplasms. Dr. 
James Ewing, Leader, Professor of Oncology, 
Cornell University Medical College, Memo- 
rial Hospital for the Treatment of Cancer, 
New York City; Dr. S. P. Reimann, Patholo- 
gist and Director of the Research Institute of 
the Lankenau Hospital, Professor of Experi- 
mental Pathology in the Graduate School of 
the University of Pennsylvania, Philadelphia, 
Pa.; Dr. Warren H. Lewis, Department of 
Embryology, Carnegie Institution of Wash- 
ington, Baltimore, Maryland. 
SERVICE MEMORIAL INSTITUTE 
Room 301 

Etiology of Cancer. Dr. H. B. Andervont, 
Leader, Biologist, U. S. Public Health Serv- 
ice, Boston, Massachusetts; Dr. J. B. Mur- 
phy, Director of Cancer Research, Rockefeller 
Institute for Medical Research, New York 
City; Dr. Edgar Allen, Professor of Anatomy 
and Chairman of Department, Yale Univer- 
sity Medical School, New Haven, Connecti- 
cut, 


Open to the Public 
GREAT HALL, MEMORIAL UNION 


Madison—1280 Kilocycles 


Cancer. Dr. C. C. Little, American Society 
for the Control of Cancer, New York City. 
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WEDNESDAY FORENOON, SEPTEMBER 9g 


Joint Meeting with the State Medical Society 
of Wisconsin 


GREAT HALL, MEMORIAL UNION 


g:00 Biopsy in the Recognition and Treatment of 
Early Malignancy. Dr. James Ewing, Pro- 
fessor of Oncology, Cornell University Med- 
ical College, Memorial Hospital for the Treat- 
ment of Cancer, New York City. 

9:40 The Relation of Filterable Viruses to Malig- 
nant Neoplasms. Dr. J. B. Murphy, Director 
of Cancer Research, Rockefeller Institute for 
Medical Research, New York City. 

Twenty Minute Intermission 
10:40 The Effect of Bacterial Products on the 
Growth of Malignant Tumors. Dr. H. B. 
Andervont, Biologist, U. S. Public Health 
Service, Boston, Massachusetts. 
11:30 The Recognition and Treatment of Early 
Malignant Lesions of the Uterine Cervix. 
Dr. Emil Novak, Associate Gynecologist, 
Johns Hopkins Medical School, Baltimore, 
Maryland. 


WEDNESDAY AFTERNOON, SEPTEMBER 9g 
GREAT HALL, MEMORIAL UNION 


2:00 Treatment of Cancer of the Breast. Professor 
Henry Coutard, Chief of the Department of 
X-Ray Therapy for Cancer, Radium Insti- 
tute of the University of Paris, Foundation of 
Curie, Paris, France. 

:40 The Genetic and Constitutional Aspects of 
Spontaneous and Induced Tumors. Dr. Leiv 
Kreyberg, University of Oslo, Oslo, Norway. 


te 


Twenty Minute Intermission 


:40 Glandular Dysfunction and the Development 
of Malignant Tumors. Dr. Edgar Allen, Pro- 
fessor of Anatomy and Chairman of Depart- 
ment, Yale University, New Haven, Con- 
necticut. 

4:20 A Study of the Occurrence of Cancer in Dif- 

ferent Individuals of the Same Family. Dr. 

Madge Thurlow Macklin, Associate Profes- 

sor of Histology and Embryology, University 

of Western Ontario, London, Ontario. 
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AIRPLANE SERVICE TO 
CLEVELAND 


Airplane passenger service from all parts 
of the United States to Cleveland is avail- 
able for those who desire to utilize this 
speedy form of transportation to attend 
the American Roentgen Ray Society and 
the American Board of Radiology. There 
is practically no city in the United States 
more distant from Cleveland than sixteen 
and one-quarter hours by airplane and 
there is overnight service from points as 
distant as 2,000 miles. Frequently a com- 
bination of rail-plane service offers speedy 
travel for those living in cities not directly 
on air lines. 

Illustrative of travel time by multi- 
motored planes from various points to 
Cleveland are the following examples, the 
figures indicating approximate hours of 
travel from those points to Cleveland: 

From Chicago, one hour and forty-eight 
minutes; from New York, two hours, fifty 
minutes; from Philadelphia, two hours and 
a half; from Detroit, fifty minutes; from 
Omaha, four and one-half hours; from 
Milwaukee, two hours and forty-five min- 
utes; from Minneapolis, five hours; from 
Denver, eight and three-quarter hours; 
from Los Angeles and San _ Francisco, 
fourteen and one-quarter hours; from Port- 
land, fifteen hours; from Seattle, sixteen 
and one-quarter hours. 

Detailed information on any air or air- 
rail trip from any part of the United States 
to Cleveland will be gladly furnished by 
any United Air Lines’ ticket office, or 
from any other air line ticket office, Postal 
or Western Union offices or travel bureaus. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


Erpty, J. Die Réntgendiagnostik der Hypo- 
physengeschwiilste. (The roentgen diagnosis 
of pituitary tumors.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Feb., 1935, 57, 125. 


The author discusses the changes in the sella 
and surrounding regions caused by intrasellar, 
suprasellar, infrasellar, parasellar, retrosellar 
and presellar tumors, and in addition the 
changes that accompany hydrocephalus. He 
differentiates acromegalic from nonacromegalic 
pituitary tumors. He discusses in detail the 
differences in destruction of the sella in cases of 
supra- and retrosellar tumors which are caused 
by internal hydrocephalus and which are in 
general due to increased pressure of extra- 
sellar origin. In these cases changes in the sphe- 
noid sinus may help in differential diagnosis. 
Deformity or displacement of the third ven- 
tricle caused by destruction of the sella may 
appear in the ventriculogram. If the hydroceph- 
alic ventricle impinges on the sinus it gives 
a sharply outlined, regularly arched shadow 
which is homogeneous and convex below. The 
multiplicity of contours of the floor of the sella 
is next taken up and the author shows that a 
dilated hydrocephalic ventricle can produce 
several contours of the sella. A differential 
point is that the multiple contours caused by 
herniation of the ventricle are usually concen- 
tric to each other whereas those caused by tu- 
mor are irregular.—E. T. Leddy. 


ScuHtULiter, A. Haematoma durae matris ossi- 
ficans. (Ossifying hematoma of the dura.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, ¥eb., 
1935, 5/7, 119. 

Schiller presents the findings in 4 patients 
who had ossifying hematoma of the dura and 
adds 2 post-mortem specimens.—E. T. Leddy. 


Dyes, O. Verkalkte Hirnrinde. (Calcified cere- 
bral cortex.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, April, 1935, 57, 4°9- 


In the American and English literature there 
is not uncommonly described a syndrome of 
epileptic attacks, facial vascular tumors and 


linear calcifications over one of the cerebral 
lobes, usually the occipital. It has been shown 
that these striations are due to cortical calci- 
fication. In addition to these striations there 
may be also fine calcified spicules in the affected 
lobes.—E. T. Leddy. 


Perper, H. Uber die ventrikulographische 
Voraussage des Charakters von Hirngesch- 
wiilsten. (The prediction of the character of 
a brain tumor from the ventriculogram.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, ¥eb., 
1935, 57, 113. 

The author feels that a ventriculogram com- 
bined with the neurologic findings generally 
does not permit diagnosis of the type of brain 
tumor present. The ventriculogram does not 
permit differentiation of benign from malignant 
gliomas and meningiomas although serial ven- 
triculograms may help. A negative ventriculo- 
gram does not exclude the presence of a brain 


tumor.—F. T. Leddy. 


ScHLESINGER, B. Zur Technik und diagnos- 
tischen Auswertung des Enzephalo- und 
Ventrikulogramms. (The technique and di- 
agnostic evaluation of encephalograms and 
ventriculograms.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, March, 1935, 57, 221. 


Schlesinger reports a group of 52 patients 
who had ventriculography or encephalography 
carried out as a diagnostic procedure and in 28 
of whom a diagnosis of brain tumor was made. 
In 26 of these patients the diagnosis was made 
correctly and the author discusses these 52 
cases in detail. He points out how it is necessary 
to correlate the roentgenologic, clinical and 
neurologic findings, and assigns greatest impor- 
tance to the former.—E. T. Leddy. 


Pounpers, Carrot, M. Congenital osteo- 
sclerosis (marble bone). 4nn. Int. Med., Feb., 
1935, 8, 966-97 I. 

Though several theories as to the etiology of 
osteosclerosis have been suggested, the author 
is led to believe that “it is a hereditary, 
familial and constitutional disease of unknown 
etiology which may begin in utero.” The essen- 
tial pathology is a proliferation of fibrous tissue 
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and endosteal bone with resultant crowding 
and even obliteration of the marrow cavity. 
Roentgenography may reveal numerous trans- 
verse striations or perhaps evidence of old 
fractures. The most frequent sites of involve- 
ment include the upper ends of the humeri, the 
lower ends of the femora and the short long 
bones. The skull may show condensations and 
enlargements particularly of the posterior cli- 
noid processes. Necrotic lesions of the alveolar 
border of the lower jaw are not uncommon. The 
patient is usually slender and frail, presenting 
the appearance of having a hydrocephalus with 
mental retardation. Dentition is usually de- 
layed and early loss of the teeth because of 
caries is common. Several of the reported cases 
died as the result of suppuration and necrosis of 
the lower jar. Elsewhere, fractures are incurred 
with minimal trauma and healing is usually de- 
layed. There may be a marked anemia or even 
a leukemic reaction, with enlargements of the 
liver and spleen (probably because of hema- 
topoietic activities .by these organs). Optic 
atrophy even to extreme blindness may occur in 
the late stages. Cure of the condition seems to 
be hopeless. The author recommends iron 
but believes that calcium, phosphorus, cod- 
liver oil, ergosterol and other substances which 
might promote the growth of bone should be 
avoided. 

A case report of a 33 year old boy is pre- 
sented. His condition had been considered due 
to rickets and syphilis; the skeletal findings 
were accidental. He had been brought in for 
study because of blindness, enlargement of 
the head and inability to walk. Included in his 
past record was mention of a difficult delivery 
due to a dry labor and feeding problems until 
the age of five months when he was weaned. 
Cod-liver oil and orange juice were started at 
three months. Splenic enlargement had been 
noted even at that time and as early as six 
months it had been noted that the child’s eye- 
sight was not good. Thaugh he sat up at about 
the age of six months, and crawled soon after 
that, he was never able to walk. He talked 
early and seemed alert mentally. At the age of 
33 he weighed only 28.5 pounds. He appeared 
hydrocephalic and presented many conspicuous 
deformities. He was almost totally blind. He 
had only four teeth and the liver and spleen 
were markedly enlarged and very hard. His 
hemoglobin was 60 per cent; total red blood 
cells, 2,600,000, showing marked anisocytosis; 
white blood cells up to 14,000, with a polymor- 
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phonuclear percentage of only 38. The blood 
calcium was 14.4 mg. and the inorganic phos- 
phorus 5.4 mg. per 100 c.c. The spinal fluid 
pressure was increased. During the course of 
study and treatment he developed purpuric 
spots over his body. He died as the result of a 
fall—probably because of intracranial hemor- 
rhage.—A. 4. de Lorimier. 


McGrecor, Leone. Areport of eleven instances 
of adamantinoma with a review of the malig- 
nant cases in the literature. Acta radiol., 
1935, 76, 254-274. 

The author describes 11 cases of adaman- 
tinoma of the jaw treated at the Radiumhem- 
met, Stockholm, and reviews the 28 atypical 
and more or less malignant cases described in 
the literature, with the object of determining 
whether there are any histological features that 
indicate that a tumor is malignant and apt to 
metastasize. The article is profusely illustrated 
with photomicrographs. There were some such 
atypical microscopic findings including: (1) a 
great richness of the stroma in cells which in 
some cases was as great as in fibrosarcoma; (2) 
a predominance of cuboid epithelium over the 
stellate or cylindrical types, and (3) a prepon- 
derance of epithelium over stroma with intri- 
cate arborization of the epithelial processes.— 
Audrey G. Morgan. 


NECK AND CHEST 


Marrtick, W. L., and TuipaupEau, A. A. Ex- 
tramedullary plasma-cell tumors of the upper 
air passages. 4m. . Cancer, March, 1935, 
235 §13-$21. 

Extramedullary plasma cell tumors have 
been considered, by some authorities, to be of 
neoplastic nature; by others, as inflammatory, 
and by some, as a granulomatous reaction to 
specific toxic agents. Therefore the nomencla- 
ture has varied. Such terms have been applied 
as “granuloma plasmacellulare,” “‘plasmocy- 
toma,” “plasma sarcoma,” etc. The case being 
reported, the authors believe, is definitely neo- 
plastic. Histologically, it resembled a true 
plasma cell myeloma. 

The patient was a sixty-one year old male. 
His complaint was difficulty in breathing,which 
symptom had been developing over a period of 
two or three years, with progressive severity. 
Two small sessile tumors were found; one be- 
hind the soft palate, in the nasopharynx; the 
other in the hypopharynx just above the larynx 
The blood Wassermann and Kahn reactions 
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were positive (++). The tumors were excised, 
cutting with a snare and applying diathermy 
to the base. Histologically, they showed a dense 
growth of plasma cells, these for the most part 
being encapsulated by a fibrous stroma. In 
places the stroma and even the squamous mu- 
cous membrane overlying had been invaded. 
The central portions showed many blood and 
lymph channels. About these there appeared 
to be a tendency toward shoot-like arrangement 
of the plasma cells. Many of the capillary chan- 
nels showed distention with a mucoid substance. 
In places, this substance seemed to have caused 
the endothelium to disintegrate. Round cells 
were absent except where tumor cells had in- 
filtrated the fibrous and mucous cells. 

This patient was seen at intervals up to three 
months after the excisions. No recurrences 
could be found. The authors are watching the 
urine for Bence-Jones protein and the skeleton 
for roentgenographic evidence of myeloma. In 
case of any signs of recurrence they plan to 
proceed with radiation therapy. They count 
this as the twentieth case of this type of tumor 
involving the upper respiratory passages.—./. 
A. de Lorimier. 


Byron F. 
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STEINER, Paut E., and Francis, 
Primary apical lung carcinoma. 
Cancer, Dec., 1934, 22, 776-785. 


Complete case reports are given of 3 cases of 
carcinomas occurring at the apex of the lung; 2 
studied at autopsy, 1 by biopsy. Two cases are 
of the type described by Pancoast and pre- 
sented Horner’s syndrome without roentgen- 
ological evidence of bone destruction in the 
upper three ribs. While the histopathological 
appearance might well indicate a pulmonic 
origin, there was no evidence that they arose in 
bronchial pouch remnants. There was no 
change in size of the tumors during the period 
of observation. In 2 of the cases, tonsillectomies 
had been performed, presumably because the 
shoulder pain was thought to be of rheumatoid 
origin. R. Brooksher. 


KyjELLBERG, SveN Rovanp. Zur Roéntgendi- 
agnose von Fremdkérpern im oesophagus 
mit besonderer Beriicksichtigung von Spreiz- 
symptomen und ortlicher Anschwellung der 
Oesophaguswand. (Roentgen diagnosis of 
foreign bodies in the esophagus with special 
reference to dilatation and local swelling of 
the wall of the esophagus.) 4cta radiol., 1935, 
16, 478-484. 
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With the methods now available foreign 
bodies in the esophagus can be diagnosed in- 
directly even when they do not give very much 
contrast. If there is a suspicion of foreign body 
a systematic examination must be made of the 
hypopharynx and esophagus. If the body is 
large the passage of food is obstructed. If it is 
small contrast medium will be retained above 
and around it. A clear spot the size of the for- 
eign body can be seen in the shadow. If the 
mucous membrane is injured small air bubbles 
may penetrate the wall of the esophagus. 
Similar air bubbles may be produced by air- 
forming bacteria, however, and do not neces- 
sarily show the presence of a foreign body. 
There is local swelling of the soft tissues around 
the foreign body and the esophagus is dilated 
and the mucous membrane folds pushed apart. 
Six illustrative cases are described.—.dudrey G. 
Morgan. 


Jansson, Géstra. Die Réntgendiagnose bie 
intrathorakalem Neurinom. (Roentgen di- 


agnosis of intrathoracic neurinoma.) 4cta 
radiol., 1935, 70, 411-419. 
Neurogenic tumors originating from the 


nerve roots in the spinal canal, or neurinomas, 
often assume the form of so-called hour-glass 
tumors with an intraspinal and a paravertebral 
portion. The author describes such a tumor in 
the region of the 6th to 8th thoracic vertebrae 
in a woman of forty-four. The intrathoracic 
portion of the tumor produced a characteristic 
shadow in the posterior mediastinum paraver- 
tebrally to the left of the spinal column. The 
few similar cases that have previously been 
published are reviewed.— Audrey G. Morgan. 


Cuaout, H. Uber die Tomographie und ins- 
besondere ihre Anwendung in der Lungen- 
diagnostik. (Tomography with special refer- 
ence to its value in pulmonary diagnosis.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen, April, 
1935, 575 342. 

Chaoul points out the value of the tomograph 
in making roentgenograms of the various levels 
of the body, and in this paper he pays particular 
attention to the study of the lungs by this ap- 
paratus. He presents roentgenograms to show 
the superiority of this method over all others 
including stereoscopy—in demonstrating the 
pulmonary vessels, the normal and pathologic 
bronchi, consolidations and cavities in the lungs. 
The apparatus is simple to use and the time 
of exposure is short.—F. T. Leddy. 
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Lins, AGuINALDO. Constituicgéo e diagnostico 
radiologico. (Constitution and roentgen di- 
agnosis.) 7. dos clin., Nos. 8 and g, 1934. 


The constitution of the individual has a great 
deal to do with the position and relationship of 
the organs as seen in the roentgenogram. There 
are two chief types, the short and broad or 
brevilinear, and the long and slender or longi- 
linear. The normotype is the mean between 
these extremes that appeals most to the esthet- 
ic sense. 

The author describes and illustrates the posi- 
tion of the abdominal organs in the brevilinear 
and longilinear types and discusses the differ- 
ential diagnosis for aortic aneurysm from other 
intrathoracic conditions with which it may be 
confused, particularly mediastinal tumors, 
based on these constitutional factors. The 
outline of the aneurysmal sac spreads centrif- 
ugally from the mediastinum to the lateral 
walls of the thorax, its long axis following more 
or less the line that bisects the angle formed by 
the direction of the systolic impulse and the 
center of gravity. Roentgenograms are given 
showing the position and direction of aneurysm 
of the different parts of the aorta.—Audrey G. 
Morgan. 


ScHEIDEGGER, S. Zur réntgenologischen Dif- 
ferentialdiagnose der Miliartuberkulose. 
(The roentgenologic differential diagnosis of 
miliary tuberculosis.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Keb., 1935, 57, 209. 

The author reports a case which was diag- 
nosed miliary tuberculosis by roentgenologic 
examination. At autopsy the patient was found 
to have not tuberculosis but miliary broncho- 
pneumonia.—F. T. Leddy. 


AssMANN, H. Die Darstellung des Friihinfil- 
trats im Réntgenbild. (The roentgenologic 
demonstration of early infiltration.) Fortschr. 
a.d.Geb.d. Rontgenstrahlen, Jan., 1935, 57, 
The author describes the roentgen appear- 

ance of early tuberculous infiltration of the 

lungs, and discusses their pathologic anatomy 
and differential diagnosis. He emphasizes that 
roentgen examination is superior to all other 
methods of investigation for making an early 
diagnosis especially of central lesions, which is 
extremely important for the patient who should 
have treatment as early as possible. Assmann 
points out that the entire clinical and roent- 
genologic pictures must be correlated.—E. T. 
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Martin, D. Ciirrorp, Pessar, Harry T., and 
Go.pBerG, Jacosp A. A Tuberculosis survey 
among 2,000 food-handlers in New York 
City. dm. Rev. Tuberc., 1934, 29, 182-189. 


The results of a survey of 2,000 apparently 
healthy food handlers is presented. At first the 
plan was to include in the examination: (1) the 
taking of a careful clinical history; (2) a thor- 
ough physical examination of the chest; (3) a 
roentgenogram of the chest; (4) the examina- 
tion of the sputum; (5) an intracutaneous tu- 
berculin test. 

After examining the first 200 individuals, it 
became apparent that only the following were 
of value: (1) a routine roentgenogram of the 
chest; (2) an examination of the sputum; (3) a 
physical examination of the chest of those in 
whom a pulmonary lesion was demonstrated 
by the roentgen ray. 

By this procedure active tuberculous pul- 
monary lesions to the extent of approximately 
2 per cent were found in apparently healthy 
food handlers in New York City. The authors 
believe this represents the average situation in 
all large urban communities. This percentage 
represents the existence of not less than 6,500 
cases of unknown and therefore uncontrolled 
active pulmonary tuberculosis in New York 
City. In addition, there was evidence of many 
thousands of cases of arrested tuberculosis, 
latent childhood tuberculosis and_pleurisy 
among these food handlers. 

A good chest roentgenogram was found to be 
the most effective means for the successful 
demonstration of the existence of tuberculous 
pulmonary lesions. The authors believe that 
when the question of tuberculosis is involved, 
no physical examination of the chest is worth 
its name without the roentgenogram.—ZL. //. 
Osmond. 


Warts, H. F. R. Childhood-type tuberculosis, 
as revealed by the x-ray. 4m. Rev. Tuberc., 
1934, 29, 424-429. 

Of the 10,639 patients in this series studied 
in the clinics of the Boston Health Department, 
7.5 per cent of the adult group (seventeen 
years of age or more) showed evidence of child- 
hood type tuberculosis, uncomplicated by 
phthisis; 22.5 per cent showed evidence of 
phthisis, without evidence of the childhood 
type; while 2+ per cent had both types of the 
disease. The group of children showed g per 
cent with childhood type lesions unaccom- 
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panied by adult phthisis, 0.3 per cent with adult 
phthisis, unaccompanied by the childhood 
type, while 0.2 per cent had both types. 

The presence of areas of calcification, 
whether they be within the lymph nodes or 
occur as isolated, minute areas within the lung 
parenchyma, where they represent a calcified 
primary lesion, is accepted as evidence of the 
childhood type of tuberculosis. All fibrosing 
parenchymal lung areas in the child are re- 
garded as belonging to the childhood type 
group. All pneumonic shadows in the child 
are regarded as potential tuberculous pneu- 
monias. 

The author is impressed with the large num- 
ber of children having childhood type lesions 
who have been watched for a long period of 
years without developing the adult type of 
disease; with finding the adult type alone 
more often than the adult type superimposed 
upon the childhood type; and with the large 
number of adults (7.5 per cent) showing child- 
hood type lesions without adult type lesions as 
contrasted to the 22.5 per cent with manifest 
adult type tuberculosis in whom characteristic 
lesions of the childhood type were not in evi- 
dence. Of g2 adults having evidence of both 
childhood and adult types, it has been notice- 
able that the superimposed adult lesions were 


frequently moderate or minimal in extent.— 
L. H. Osmond. 


Wa tcren, Arvip. Primary pulmonary tuber- 
culosis in childhood. 4m. F. Dis. Child., 
May, 1935, 49, 1105—1136. 


It is now generally accepted that tuberculous 
infection occurs, as a rule, through the inhala- 
tion of tubercle bacilli. The result is a pneu- 
monic inflammatory process but histologically 
the pneumonia does not have the appearance 
that is characteristic of tuberculosis. It may 
affect only a few alveoli or in serious cases it 
may gradually involve the greater part of an 
entire lobe. It can only be recognized by the 
presence of a great number of tubercle bacilli. 
This tuberculous pneumonia is called the pri- 
mary focus; it is the first anatomic lesion in 
the organism produced by the infection. Soon 
after the lungs have been infected the tubercle 
bacilli spread from the alveoli along the lym- 
phatics to the regional glands in the hilus. The 
primary focus, the tuberculous lymphangitis 
and the glandular lesions are called the primary 
complex. 

Forces mobilized under the influence of the 


infection are of two kinds: the one consists of 
phenomena that make the child less susceptible 
to new exogenous infections and enable it to 
restrict the infection in progress; the other, of 
phenomena that cause the organism to react 
more intensely to the bacilli and their toxins. 
The first type corresponds to immunity; the 
second to hypersensitivity or allergy in a nar- 
row sense. 

Clinically the first lesion is not demonstrable, 
namely, the formation of a wall of lymphocytes 
which forms about the primary focus, while 
an area of caseous necrosis develops in the 
center of the lesion. The only possibility of 
verifying the lesion clinically is by the re- 
covery of the tubercle bacilli in the gastric 
lavage contents. In several cases, this was found 
a week before sensitivity to the tuberculin re- 
action occurred. The period of incubation 
varies from three to seven weeks. The end of 
the period of incubation is marked by the ap- 
pearance of allergy indicated by enlargement 
of the lymphatic glands and often by an exten- 
sive pulmonary lesion, in the center of which a 
caseous focus may be found. The pathogno- 
monic symptom indicating this stage is the posi- 
tive sensitivity of the child to tuberculin. An- 
other sign that usually very soon develops is 
fever, which is subject to wide variation and 
which has a comparatively short duration as 
the only typical characteristic. This is entirely 
different from the febrile or subfebrile temper- 
ature of long duration that is usually associ- 
ated with tuberculosis. If the initial high fever 
continues a long time it is highly probable that 
malignant tuberculosis is developing. When 
sensitiveness develops to tuberculin and the 
allergy is high, a child often reacts with symp- 
toms of illness due to a previously latent non- 
specific infection. 

Wallgren believes that erythema nodosum 
stands in intimate connection with tuber- 
culosis. It arises just at the time the organism 
has become sensitive to tuberculin. If erythema 
nodosum occurs, a child should be regarded as 
infected with tuberculosis, at least until a 
negative reaction to tuberculin has proved the 
contrary. 

He states that primary tuberculosis may ap- 
pear in three ways: (1) with a positive reac- 
tion to tuberculin only; (2) with a positive 
reaction and fever; (3) with a positive reac- 
tion, fever and erythema nodosum. In the last 
two groups a marked perifocal allergic reaction 
arises around the tuberculous foci. 
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As a rule, physical examination yields only 
negative results in primary tuberculosis and 
one is amazed, Wallgren states, to find such 
definite roentgen changes in these cases and 
illustrates this fact by the roentgenograms 
which are reproduced. There is nothing pathog- 
nomonic in the roentgenogram of fresh primary 
tuberculosis. Thus a reliable diagnosis is not 
possible by means of the roentgenogram alone. 
But if the symptoms point to the disease, the 
physician can, with its help, discover whether 
the process is localized intrathoracically and in 
such cases, the extent of the lesion. Symptoms 
found are a typical expiratory stridor and a 
peculiar cough called by Wallgren bitonal. This 
consists of two notes, a lower one corresponding 
to the usual sound of coughing and a higher one 
that arises as the air, during the act of coughing 
passes through a narrowed passage such as 
might be caused by compression of a bronchus 
due to enlarged glands. 

Primary pulmonary tuberculosis as a rule is 
benign. It is scarcely possible to predict 
whether it will follow its usual slow regression 
or whether it will become rapidly caseous and 
cavernous and with that pass over into the 
progressive primary tuberculosis. This second 
form may not necessarily lead to death. Prog- 
ress may cease at any moment and the tuber- 
culous tissue may heal. Healing takes place 
with sclerosis and calcification and with con- 
traction of the involved part of the lung. Cal- 
cification as the final healing process is con- 
siderably commoner in children, especially in 
infants, than in adults. There are some infiltra- 
tions of tuberculous etiology which are of great 
extension and which recede entirely without 
caseation or contraction. The infiltration as 
roentgenologically seen consists then of non- 
caseous perifocal infiltration. However the 
probabilities of a malignant course are greater 
with a large infiltration than with a small one. 
High and protracted fever and the results of 
the sedimentation test point to caseous changes 
involving a considerable area. ; 

In the main, the treatment of primary tuber- 
culosis of the lung is the same for children as for 
adults: fresh air, rest, suitable diet and the 
avoidance of all injurious influences. It is true 
that this process often heals with no special 
treatment without the disease having been 
recognized in its initial stage, but it does not 
follow that a patient with fresh primary pul- 
monary involvement should not be treated. 
Rest is essential. How long a child should be 
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kept in bed is debatable. Fever is one indicator 
for the extent of the bed treatment but a more 
refined index is the sedimentation test. Rest in 
bed should be maintained until this test is nor- 
mal. In a case of more severe form, the sedi- 
mentation value remains high for months after 
fever has disappeared. Even under the most 
favorable conditions at home a neuropathic 
child should have hospital treatment. A change 
of environment has an exceedingly favorable 
effect. The general treatment also includes sun- 
light or artificial light. Wallgren does not begin 
this until a few months have elapsed after the 
onset of the disease and then continues it 
periodically during the winter months. 

He does not use pneumothorax in these 
cases. No special medication as a rule is re- 
quired; theoretically calcium therapy may be 
justifiable. Cod-liver oil in the usual doses 
seems to improve the general condition of in- 
infants during the winter; older children prob- 
ably do not need it. The diet should be normal 
with a sufficient number of vitamins. 

If in the roentgenographic examination of a 
child with a positive reaction to tuberculin, a 
calcified primary complex is found, the primary 
tuberculosis is generally regarded as unimpor- 
tant so far as the health of the child is con- 
cerned. The tuberculosis is looked upon as 
clinically healed. However, it must not be lost 
sight of that this healing is healing in the clini- 
cal sense. Owing to the great resistance of the 
tubercle bacilli, they can remain alive and viru- 
lent in the calcified foci for many years. Not 
until death of these bacilli occurs can definite 
healing of primary pulmonary tuberculosis be 
claimed. 

Wallgren’s own clinical observations of the 
calcified primary complex support the notion 
that it may undergo considerable regressive 
changes, although he has not had an opportu- 
nity of observing a patient long enough to note 
complete disappearance. He has noted fre- 
quently roentgenographic regression. Many 
foci heal without roentgenographic calcified 
foci. Before the possibility of calcification is 
precluded several years must have elapsed, as 
it may take a long time in certain cases before 
calcification begins. This applies especially to 
infants. 

The specific complications that arise subse- 
quent to, and in direct connection with healed 
or healing primary pulmonary tuberculosis 
are reactivation with anatomic changes as 
occur in the onset of the process, and secondly, 
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in some cases, tertiary pulmonary tuberculosis. 
The nonspecific diseases that follow are bron- 
chiectasis more closely related to the primary 
lung changes, and less closely related, menin- 
gitis, pleurisy, miliary tuberculosis and last, 
tertiary pulmonary tuberculosis.—R. §. Bro- 
mer. 


Moraean, Roy. Certain aspects of pulmonary 
tuberculosis in children. 4m. Rev. Tuderc., 


1934, 29, 577-586. 


From I1g10 to 1932, 631 cases of pulmonary 
tuberculosis of the adult type in children and 
adolescents (under eighteen years of age) have 
been under observation. In the first group of 
200 cases between 1910 and 1920, only 7 are 
known to be living. All had a positive sputum 
and 144 were classed as advanced on admission. 
The mortality has been very high in these cases 
in the remainder of the group, but results have 
been definitely better, especially in the mini- 
mal cases, since bed rest for at least one year 
for all cases was instituted in 1927. Artificial 
pneumothorax offers hopes of still further im- 
proving the results. 

In the adult type of tuberculosis in children 
and adolescents, the logical procedure is to find 
the disease while it is early and curable. Clinics 
should be more widely conducted in the schools. 
—L. H. Osmond. 


SmitH, CHARLES HENDEE. The tuberculosis of 
childhood. dun. Int. Med., March, 1935, 8, 
10gO—1120. 


The author scorns, when loosely applied, 
such terms as “‘masked juvenile tuberculosis,” 
“occult tuberculosis,” ‘“‘active,” “‘latent’”’ or 
“hilus tuberculosis” and in many instances, the 
application of the terms “‘epituberculosis” or 
“miliary tuberculosis.”” He takes this stand be- 
cause too oftentimes there is implied the idea 
that tuberculosis is an isolated disease involving 
only one organ. He believes that a more sys- 
temic involvement should be considered and 
that the sequence of pathology, from the site 
of primary invasion through the series of ex- 
tensions, should be applied to each case. The 
primary focus can usually be found in the lung 
or the intestine but it may possibly be in the 
tonsil or any other “physiological surface of the 
body.”’ Depending upon the number of organ- 
isms permitted to invade, from there, as con- 
ditioned by the resistance on the part of the 
patient, there may develop an inflammatory 
walling-off, or there may result an extension of 
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the infection either directly to the regional 
tissues or indirectly after filtration into or 
through the regional lymphatics. With inva- 
sion of the blood vessels extensive dissemina- 
tion takes place. By this means the return 
circulation may scatter the organisms to many 
areas of the lung but there the capillary filters 
are so inadequate that ultimate generalized 
miliary distribution usually takes place. Show- 
ers of blood stream dissemination may occur 
but if the number of organisms circulated each 
time be not too great the result will simply be 
localizations in such organs as the liver, the 
spleen, the bones or the kidneys. The patient 
might resist many or all of these deposits; such 
cases are not usually recognized as “miliary 
tuberculosis.”” Even though present in the lung, 
the primary focus may not be visualized roent- 
genographically until its activity is decreased 
by reaction fibrosis and calcification. The com- 
bination of the actual primary focus plus the 
drainage lymphatics is called the “primary 
complex’’—the pathological evidence of which 
is so oftentimes spoken of as the “childhood 
type of tuberculosis.” Regardless of fibrosis and 
calcification about these lesions, it is likely that 
complete healing is not effected. This fact is 
borne out by the observation that positive 
skin reactions, in these cases, can be expected 
throughout the life of the individual, whereas 
after Calmette inoculations of attenuated 
bacilli, “immunization” effects have been found 
to last only a few years. Massive involvement 
of regional lymphatics may produce bronchial 
obstructions with resultant atelectasis and 
fibrosis. Parenchymal spread about the pri- 
mary lesion may result in “‘perifocal tuber- 
culosis” which may progress to caseation and 
cavitation. Breakdown and spread by way of 
a bronchus results in ‘“‘multiple focal lesions’ — 
which should not be confused with “miliary 
tuberculosis.” These lesions might be called 
“bronchogenic miliary” or “lobular tubercu- 
losis”; they are much larger than true miliary 
lesions. With more massive invasion along the 
bronchial tree, there results a true “lobar tuber- 
culosis.”” Some processes may appear to be 
lobar but really be an “epituberculosis.”” The 
latter cases clear up. They probably represent 
compression atelectasis or a “drowned lung” 
on the basis of mere exudation. Involvement of 
the larynx is relatively rare in children but 
tuberculous enteritis and secondary mesenteric 
adenitis are not uncommon developments due 
to coughing up and swallowing the bacilli. 
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The incidence of tuberculosis is highest 
among the poorer children in congested com- 
munities. Compiling the statistics as to skin 
tests, from several urban districts, it would 
appear that “‘about Io per cent of living chil- 
dren give positive reactions in the first two 
years, 15 per cent in the third and fourth years, 
20 per cent at five to seven, 30 per cent at seven 
to nine, and only about 40 per cent at ten to 
twelve.” The total death rate does not reach 
10 per cent for any age—therefore even during 
the first two years some of the cases of tuber- 
culosis get well. However, the death rate is 
“high in the first two years, as high as any 
year until early adult life. It falls off rapidly 
up to five and the lowest rate is from five to 15, 
after which there is a steady rise.”” Many cases 
of transient unexplained fever with failure to 
gain weight or of so-called “marasmus” or 
‘“‘bronchopneumonia” should be skin tested for 
tuberculosis. Roentgenography may reveal 
large lesions in cases where no signs whatsoever 
can be elicited either before or after seeing the 
film, though in other cases of definite tuber- 
culosis, both the physical and roentgenographic 
studies may be negative. Leukocytosis is to be 
expected in all acute or exudative forms. 

In older children, skin testing and search for 
tuberculous foci should be prompted by such 
symptoms or signs as irregular fever—reaching 
100 or more; failure to gain weight; langor; 
easy fatigability; anorexia; irritability; dis- 
tressed facies; corneal phlyctenules; papulo- 
necrotic dermatoses; spontaneous hydro- or 
pydropneumothorax; positive D’Espine, etc. 

The usual dietary and supportive treatments 
are recommended. To compel recreational rest 
a good bed table which can fit across the lap of 
the patient is essential. Pneumothorax is not 
oftentimes applicable in the case of children.— 
A. A. de Lorimier. 


Fates, Louis H., and Beaupet, E. A. The 
healing of tuberculous cavities. 4m. Rev. 
Tuberc., 1934, 30, 225-237. 


A second series consisting of go cases with 
pulmonary tuberculous cavitation treated with 
strict bed-rest (one year) is analyzed. The re- 
sults of this analysis are very similar to those 
of the previous group which included 147 cases. 

Cavities are classified as exudative, produc- 
tive and fibrotic, as different types of cavities 
correspond quite uniformly to the pathological 
changes present. 

It was demonstrated that the young or exu- 
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dative cavities responded most favorably to 
strict bed-rest (66 per cent healed); the moder- 
ately old or productive cavities less favorably 
(43 per cent healed); and the old or fibrotic 
cavities unfavorably (only 17 per cent healed). 
The logical conclusions to be drawn are: (a) 
that young cavities should be treated quite 
differently from the older types; (4) that at the 
beginning all exudative cavities should be 
treated at once by strict bed-rest; that a large 
percentage of productive cavities should also 
be treated by strict bed-rest (continuance of 
rest depending on the results obtained), and 
the selection of the cavities for rest depending 
greatly upon the location of the cavity, its 
proximity to the pleura, the character of cavity 
walls, and the progression or retrogression of 
the lesion; but that practically all fibrotic 
cavities be recommended for surgical procedure 
at once. 

In the treatment of tuberculous cavities by 
bed-rest, it is very necessary that patients be 
under frequent competent roentgenographic 
control, so that increase in size of the cavity 
or the development of new area of infiltration 
may be detected early, a warning to modify 
treatment, always having in mind surgical 
compression, to be resorted to when deemed 
expedient.—L. H. Osmond. 


OveERHOLT, RicHarp H. The roentgen-ray ap- 
pearance of the lung fields in atelectatic 
bronchiectasis. 4m. Rev. Tuberc., 1935, 37; 
121-133. 


Three cases of bronchiectasis of the left 
lower lobe are discussed in detail and emphasis 
is placed on the importance of the difference in 
the lung fields in the uninvolved portions of 
the lung and also the value of ascertaining the 
position of the posterior leaf of the diaphragm, 
as shown in the lateral roentgenogram. 

In 2 of the cases, the relatively greater den- 
sity of the right lung field as compared to the 
left at first lateralized the trouble in the right 
chest. Subsequent study in both cases demon- 


strated that the difference in lung density had 


been produced by a compensatory distention 
of the left upper lobe which was a response to 
the shrinkage of the left lower lobe. In both 
cases the shadow cast by the infected and 
shrunken lower lobe was obscured by the 
heart shadow. In both cases the shadow of the 
dome of the diaphragm on the involved side, 
as seen in the posteroanterior view, was in a 
normal position. Lateral roentgenograms 
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showed a marked elevation of the posterior leaf 
in each case. The third case, which was much 
more advanced, showed the secondary effects 

evidence of compensatory emphysema in the 
left upper lobe and elevation of the left dome 
of the diaphragm—very clearly. 

The secondary effects described above are 
quite important but one should remember that 
a greater radiability as seen throughout the 
left chest is often due to greater muscular 
development on the right. This appears to be 
playing a part in the first case presented as 
tissues not overlying the lung field are also more 
dense on the right than on the left. Therefore 
one must look for elevation of the posterior 
leaf of the diaphragm together with other evi- 
dence to make such a diagnosis roentgeno- 
graphically.—L. H. Osmond. 


ELoesser, Leo. Bronchial stenosis in pulmo- 
nary tuberculosis. 4m. Rev. Tuberc., 1934, 
3O, 123-180. 


Stenosis of the air passages from the trachea 
to the bronchioles is not infrequently due to 
various tuberculous processes. 

Morbid Anatomy. Tuberculosis may be re- 
sponsible both directly and indirectly for sten- 
osis of the bronchi. If we list stenoses according 
to the classification of v. Schrotter, the types 
of bronchial stenosis are as follows: 


1. Intramural stenosis; ulcerating lymph node 
extruded into bronchial lumen. 
Mural stenosis. 
a. Caseous ulcerative bronchitis. 
b. Submucous hyperplasia. 
c. Sclerotic shrinkage and distortion of bron- 
chial wall. 
3. Extramural stenosis. 
a. Extramural compression by enlarged peri- 
bronchial lymph nodes. 
b. Peribronchial sclerosis with extramural dis- 
tortion and compression. 
4. Diffuse stenosis of smaller air-passages (oblit- 
erative bronchiolitis). 


te 


Pathology of Function. Total obstruction of 
the trachea soon leads to death, but the tra- 
cheal caliber can be astonishingly reduced 
without killing the patient. 

If the lumen of a lobar bronchus is totally 
obstructed, air is absorbed from the occluded 
lobe, the lobe collapses and finally carnifies 
and shrinks unless it contains purulent secre- 
tions, which when they are bottled up distal to 
an obstruction produce abscesses. 

In intralobar stenosis (obstruction more dis- 
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tally than in lobar or main bronchus obstruc- 
tion) atelectasis fails to follow, for, as Van 
Allen has shown, there are anastomoses be- 
tween the distal air passages, so that air can 
pass into a blocked territory from an unblocked 
one (interalveolar communication). 

In partial obstruction the distal lung is em- 
physematous and its volume increased. 

Stenoses which intermittently open and 
close are most puzzling. Nontuberculous are 
perhaps more frequent than tuberculous ones. 
Physical signs and roentgenograms a few days 
apart will show sudden and remarkable change. 

Differential Diagnosis. The diagnosis between 
fluid and stenosis is not difficult when the 
physiological changes are intelligently con- 
sidered. 

Much more difficult to differentiate from 
stenosis is the persistent diffuse fibrosis and 
atelectasis that one sees in lungs that have long 
been compressed by pneumothorax. Both give 
rise to clinical and roentgenographic appear- 
ances precisely similar. The reason for this 
similarity seems to be in the fact that both lead 
to the same result. Opaque oil will demonstrate 
a stenosis or its absence and so will the bron- 
choscope. 

The signs of lobar stenosis are characteristic. 
The roentgen examination demonstrates the 
localized retraction, the narrow intercostal 
spaces, mediastinal and tracheal deviation, at 
times rise and impaired mobility of the dia- 
phragm. The fact that there may be no ate- 
lectasis in an intralobar stenosis should be kept 
in mind as pointed out above. 

Differentiation from a caseous lobar pneu- 
monia should be easy in an aseptic stenosis; 
with the one patients are very sick, with the 
other not. However, with the stenotic retention 
of tuberculous pus differentiation is very dif- 
ficult, the caseous consolidated lobe should 
retain its original size. The white count may 
help. 

Diffuse Obliterative Bronchiolitis. One not 
infrequently encounters diffuse tuberculous 
emphysema. This has been described as tuber- 
culous asthma and adduced to tuberculous 
allergy and to other causes equally mysterious. 
The emphysema has been seen in tuberculosis 
implanted upon or accompanying an old chal- 
icosis. The emphysema is ascribed to a diffuse 
stenosing bronchiolitis, comparable to the 
fibrous bronchiolitis first described by Frankel 
in patients subject to the fumes of destructive 
gases.—L. H. Osmond. 
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Beyin, J. S. Lobulus accessorius inferior im 
Réntgenbild. (The roentgenographic appear- 
ance of lobulus accessorius inferior.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen, Jan., 1935, 57, 
47- 

The triangular shadow with a relatively 
sharp lateral border is often related to inflam- 
mation of the accessory lobe near the internal 
sinus. The affection is hard to diagnose and 
diagnosis is possible only by correlation of 
clinical and roentgenologic data. Roentgen 
examination is the method of choice for demon- 
strating the lesion. The signs described by 
Graberger, Fleischner and others (position of 
the shadow, etc.) are not characteristic of this 
condition. The normal accessory lobe is often 
more easily recognizable than the pathologic. 
In the author’s experience the lesion is more 
common on the left side.—-E. T. Leddy. 


Ecpert, Dan S. Pulmonary asbestosis. 4m. 

Rev. Tuberc., 1935, 37, 25-34. 

The clinical and anatomical findings of a 
case of pulmonary asbestosis are presented, 
making a total of 28 cases with fatal termina- 
tions in the literature. In the apparently un- 
complicated cases with fatal termination, it 
was determined that all were workers in asbes- 
tos factories; 9 of the 14 with age reported were 
between thirty-one and thirty-six years of age; 
the time of exposure to the dust before the 
onset of symptoms, when reported, averaged 
nine years, and the total time of exposure, when 
reported, averaged sixteen years. Active pul- 
monary tuberculosis was found to have been 
present in 6 instances of the 28 cases reported. 
In 3 instances death was primarily due to tu- 
berculosis. 

The morphological differentiation of asbes- 
tosis from other forms of pneumoconiosis rests 
upon the evidence of characteristic asbestosis 
bodies, and on the type and distribution of the 


pulmonary fibrosis; namely, it is diffuse, with 


a tendency to be more marked around the 
bronchioles. This is in distinct contrast to the 
well circumscribed, dense, hyalinized nodules 
of connective tissue seen in silicosis, in which 
condition the nodules form around and in the 
intrapulmonary lymphoid tissue, especially 
in the subpleural zone and in the tracheobron- 
chial lymph nodes.—ZL. H. Osmond. 


Reisner, Davis. The relations between extra- 
pulmonary and pulmonary tuberculosis. 
Am, Rev. Tuberc., 1934, 30, 375-415. 
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The relations between extrapulmonary and 
pulmonary tuberculosis were studied on the 
basis of a series of 240 cases with clinically man- 
ifest extrapulmonary lesions which included 
the most frequent forms of extrapulmonary 
involvement. In nearly one-half, the lungs were 
either entirely free from changes or at the most 
presented evidence of an obsolete primary focus. 
Slightly more than one-half of the material 
showed evidence of postprimary pulmonary 
involvement. The differential analysis of the 
pulmonary changes from a_ morphological 
standpoint, based on careful roentgen-ray 
studies, revealed that approximately two- 
thirds (66.2 per cent) of the cases with positive 
findings exhibited as the most prominent fea- 
tures discrete nodular productive dissemina- 
tions with a bilateral symmetrical distribution. 
As to the quantitative extent of these forms, 
various degrees of involvement were found; 
abortive types with sparsely scattered foci, 
numerous transitional forms of chronic dis- 
seminations of the miliary and acinonodose 
type with a more or less diffuse spread, and 
typical acute miliary disseminations. In one- 
third (33.8 per cent) of the cases with positive 
pulmonary findings, or in 17.5 per cent of the 
total material, no definitely characteristic 
morphological features could be found; this 
group presented the common forms of chronic 
pulmonary phthisis. 

The extrapulmonary lesions represent in the 
majority of instances chronic generalized prop- 
agation of the infection, which leads to mul- 
tiple organic manifestations, either with or 
without pulmonary involvement. The char- 
acter of the chronic isolated organic phthisis 
(Ranke) was apparent in only about one-third 
of the total series. The predominance of the 
generalized forms was even more conspicuous 
in the cases in which the ultimate fate of the 
disease, that is, the condition at the time of 
death, could be studied. The pulmonary 
changes in extrapulmonary tuberculosis repre- 
sent in the majority of cases a part of the chron- 
ic progressive endogenous generalization. The 
frequency of pulmonary involvement in these 
lesions is enhanced by the peculiarities of the 
pulmonary circulation and the rdéle of the lung 
as a filter for circulating bacilli. From the stand- 
point of the mere frequency of the pulmonary 
changes, no definite antagonism could be noted 
as between extrapulmonary and pulmonary 
involvement. There is, however, a distinct 
antagonistic relation to the reinfection types 
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of pulmonary tuberculosis, especially to the 
active and progressive forms. The pulmonary 
tuberculosis at large presents a definitely more 
pronounced antagonistic relation to extrapul- 
monary involvement than vice versa; manifest 
extrapulmonary lesions are conspicuously rare 
in the common formsof pulmonary tuberculosis. 
The type of the chronic isolated phthisis is the 
general rule in pulmonary lesions, in contra- 
distinction to the extrapulmonary forms. Acute 
miliary tuberculosis and meningitis present a 
comparatively frequent cause of death in 
chronic pulmonary lesions. This is consistent 
with the predominantly generalized character 
of extrapulmonary tuberculosis. Extensive and 
progressive pulmonary tuberculosis cannot be 
considered as a frequent cause of death in ex- 
trapulmonary lesions, if compared with the 
total proportion of coexisting pulmonary 
changes in these cases. This constitutes further 
evidence of the frequent benign and non-pro- 
gressive character of the pulmonary involve- 
ment in extrapulmonary tuberculosis. 

The frequency of pulmonary involvement is 
considerably lower in skeletal than in geni- 
tourinary lesions. The character of the chronic 
isolated extrapulmonary lesions is distinctly 
more manifest in the former than in the latter; 
it is most pronounced in the cases with tuber- 
culous caries of the vertebrae. Various degrees 
of chronic hematogenous disseminations may 
occur in the lungs without clinically manifest 
extrapulmonary involvement.—ZL. H. Osmond. 


Mitter, James A. Haematogenous pulmonary 
tuberculosis. 4m. Rev. Tuberc., 1934, 29, 
489-520. 


The evolution of the past and present con- 
cept of tuberculosis as a systemic infection is 
undertaken, pointing out the analogy of tuber- 
culosis to the behavior of other bacterial dis- 
eases. In every bacterial infection one observes 
that generalization and localization coexist 
rather infrequently. Therefore, we must expect 
clinical forms of tuberculosis representing every 
form between overwhelmingly generalized and 
strictly localized disease. The bacteriological 
evidence of the systemic nature of tuberculous 
infection is not as constant as one should ex- 
pect. However, considerable evidence is cited 
that bacillemia and hematogenous dissemina- 
tion of tubercle bacilli certainly occur and prob- 
ably occur in all forms of active tuberculosis. 

Pathologically the pulmonary lesions of 
acute miliary tuberculosis are easily recognized 
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by their even distribution, uniformity of size 
and histological features, being usually an exu- 
dative necrotizing process. In contrast, the 
lesions of chronic protracted hematogenous 
disseminated tuberculosis are characterized by 
uneven distribution, variations in size of lesions 
and variation in histological features from gen- 
uine miliary tubercles to nodular lesions of 
various size and conglomerate tubercles and 
caseous-nodose processes associated with 
niarked fibrotic changes. These lung lesions are 
only one part of the general dissemination 
which is also characterized by caseous involve- 
ment of lymph nodes, exudates into serous 
cavities and lesions in other organs. Character- 
istic lesions of chronic hematogenous pulmo- 
nary tuberculosis are also represented by the 
exquisitely productive tubercles giving rise to 
fibrosis, the most frequent sites being in the 
upper lobe parenchyma and in peripheral 
subpleural and pleural areas. Another charac- 
teristic feature is the punched out cavity with 
its sharp, thin border embedded in normal or 
little-changed lung tissue and with the ability 
to enlarge or shrink with a rapidity little short 
of amazing and to disappear frequently leaving 
but a minimal trace. The amount of cough and 
expectoration is slight. The number of tubercle 
bacilli in the sputum are scanty. Frequently its 
most conspicuous feature is persistence for a 
long time without giving rise to bronchogenic 
spread and extension. 

The practical importance of the conception 
of hematogenous pulmonary tuberculosis rests 
upon the possibility of recognizing its forms in 
practice. Acute miliary tuberculosis of the lung 
needs no description. The lesions of chronic 
protacted hematogenous dissemination occupy 
a position midway between acute miliary and 
the more localized forms. The more localized 
forms recognized as hematogenous dissemina- 
tions have been termed by Bard as tuberculosis 
miliaris discreta, tuberculosis fibrosa densa and 
tuberculosis fibrosa diffusa, and can be picked 
out easily after a little study. Pleurisies with 
effusion are often probably of hematogenous 
origin. The punched out cavities are easily 
recognizable. 

One of the outstanding characteristics of 
many of the clinical forms of hematogenous 
pulmonary tuberculosis is persistence of the 
lesions in some parts of the lungs without 
change over a period of many years. Even 
when symptoms such as hemoptysis, loss of 
nutrition, etc., are present, frequently the 
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lesions as demonstrated by the roentgenogram 
show there is a definite tendency to recurrence 
of lesions, which may be new hematogenous 
disseminations. 

The author urges that one try to recognize 
lesions which are the result of hematogenous 
spread. In view of their relatively benign nature 
he thinks that we are wasting many months 
and years of active life and sanatorium and 
hospital beds needed for other cases.—L. H. 
Osmond. 


JAMES ALEXANDER. Pulmonary tuber- 
culosis as a part of a systemic infection (hem- 
atogenous pulmonary tuberculosis). 
Int. Med., Sept., 1934, 8, 243-257. 


The conception that tuberculosis is a local 
disease of the lung, produced by the inhalation 
of tubercle bacilli, is too widely held by general 
practitioners of medicine. Hematogenous 
spread from either primary or secondary foci 
may be manifested in several forms; it is not 
restricted to that form which results when 
there is a massive dissemination of organisms 
to all parts of the body—with constitutional 
changes as seen in “general miliary tubercu- 
losis.” Blood stream invasion within a few 
hours after the first infection was demonstrated 
by Marmorek; Wilson’s studies have suggested 
that “‘bacillemia occurs in about 5 per cent of 
all patients, and as a transitory phenomenon 
perhaps much more frequently.” Considering 
the lungs in particular, reinfections might either 
be exogenous or endogenous—this latter ave- 
nue having early been considered by Aschoff, 
and, in recent years, gaining more and more 
consideration in a large percentage of cases. 

The primary infection usually takes place 
in the lungs or intestine. U sually, the original 
lesion is slight and almost symptomless. There 
is early involvement of the regional lymphatics 
but with average tissue response the process is 
then halted. In the lungs this combination of 
the primary lesion plus the regional lymphad- 
enopathy is called the “primary complex.” 
This process quickly sets up a generalized re- 
action to the tuberculo-protein whereby resis- 
tance is developed against secondary infections. 
However, the primary infection may not be 
controlled in this manner; instead there may 
result a widespread extension, particularly in 
very young children, or repeated smaller dis- 
seminations of the organisms may cause mul- 
tiple pulmonary lesions, perhaps with pleural 
involvement, or spread to the kidneys, skele- 
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ton, lymphatics or other organs of the body. 
Even minimal disseminations may produce 
marked constitutional reactions. In the lungs 
the secondary lesions, so developed, can be 
expected to be bilaterally distributed, particu- 
larly in the cortical areas of the upper lobes. If 
disseminations occur in crops, lesions of vary- 
ing size will be found. From these secondary 
foci, organisms might break through the lung 
parenchyma into the bronchi, thereby produc- 
ing pulmonary symptoms such as cough, ex- 
pectoration, hemoptysis, etc. The condition 
might then be called “bronchopulmonary 
phthisis.” 

Some cases of bronchopulmonary phthisis 
are doubtless due to exogenous reinfection. 
Considering these, the author believes that 
“the upper lobe localization is characteristic, 
but they are apt, at first at least, to be uni- 
lateral and they are not apt to be associated 
with extrapulmonary lesions in organs not 
accessible to the outside.”” This form of tuber- 
culosis shows less tendency to spread by way 
of the blood stream. However, bronchogenic 
spread is not an uncommon sequel. The secre- 
tions may carry the infection to other parts of 
the lungs or to the larynx or intestine. 

Though recognition of the hematogenous 
origin is easy in acute generalized miliary or 
disseminated protracted progressive tubercu- 
losis, decision as to exogenous development 
versus hematogenous spread is far more dif- 
ficult or even impossible in cases of broncho- 
pulmonary phthisis. Such evidence as recurrent 
deficiencies of nutrition, irregular fevers, di- 
gestive disturbances, undue malaise, fati- 
gability, etc., point to the hematogenous back- 
ground. The usual pulmonary symptoms are to 
be expected only after such lesions have opened 
into the air passages. If regional to the pleura, 
these lesions may produce an effusion—even in 
the absence of other pulmonary signs. Periodic 
roentgenographic studies may visualize dis- 
seminated lesions, showing either localized or 
radiating fibrosis, possibly calcification or even 
caseation and cavitation. 

The author uses the recognized classifica- 
tions but groups his cases into (a) the lympho- 
hematogenous type with closed interstitial 
lesions or (4) the bronchopulmonary phthisis 
type, with extension through the air passages. 

The usual therapeutic measures are men- 
tioned: rest, ample nourishment, vitamins, 
heliotherapy, etc. In addition, the author be- 
lieves that “even the rather generally dis- 
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credited tuberculin treatment still does appear 
in certain types of cases to have beneficial re- 
sults.”” He cautions against the early use of 
collapse therapy in the hematogenous pul- 
monary cases, that is, ‘before they have gone 
over into the stage of bronchopulmonary 
phthisis.”—4. 4. de Lorimier. 


J6énsson, Gunnar. roentgenological 
observations regarding pulmonary silicosis 
in porcelain workers. Acta radiol., 1935, 16, 
431-438. 

The main features of the roentgen picture in 
silicosis have been described but there are 
some details that have not been considered 
sufficiently. The author made roentgen exami- 
nations of 236 porcelain workers in a study of 
the question. He found that hilus changes have 
little if any value in the diagnosis of silicosis. 
They occur in many other pathological condi- 
tions and are absent in many cases of silicosis. 

In Stage 1 of the disease there are small 
shadows the size of a pinhead or less; in Stage 11 
larger shadows up to the size of a lentil or very 
small pea; in Stage 111 large massive shadows 
with contraction. It has been reported in the 
literature that the hilus shadows disappear in 
the third stage of the disease. The author holds 
that the shadows do not disappear but that 
they are distorted and displaced by contraction 
of the lung parenchyma to such an extent that 
they become hard to identify. The centers of 
contraction are in the posterior inferior por- 
tion of the upper lobe and the posterior superior 
portion of the lower lobe a couple of centimeters 
behind the hilus, corresponding to the area of 
distribution of two bronchi, the dorsolateral 
branch of the bronchus to the upper lobe and 
the first dorsal branch of the bronchus to the 
lower lobe. 

The accumulation of dust in certain parts of 
the lung may be explained in two ways. It may 
be that more dust is inspired into these areas 
owing to varying pressure conditions in dif- 
ferent parts of the lung or the dust may at first 
be uniformly distributed and afterwards re- 
moved from certain parts by coughing, etc. 

Asa result of the contraction in the last stage 
of silicosis, the trachea is drawn backward, 
sometimes to such an extent that it comes to 
lie almost immediately in front of the vertebral 
column. The main bronchi and vessels are 
drawn markedly to the side and, if the con- 
traction in the upper lobe predominates, they 
are bent upwards.—Audrey G. Morgan. 
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Ricuter, H. Atemtechnik und Zwerchfell- 
bewengung im réntgenographischen Bewe- 
gungsbild. (Respiratory and diaphragmatic 
movements as studied by the roentgen kymo- 
gram.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
April, 1935, 57, 357- 


The author here reports some observations 
made by the kymogram during various kinds 
of natural and artificially altered breathing and 
correlates the costal-diaphragmatic movements 
with changes in the kymograohic and spiromet- 
ric readings.—-F. T. Leddy. 


SranBury, W. Sruarr. Anatomical changes in 
the diaphragm following phrenicectomy. 
Am. Rev. Tuberc., 1934, 29, $28-545. 


The anatomical changes in the diaphragm 
following phrenicectomy as observed in 11 
necropsies are reported. Only one case on 
human post-mortem material has been previ- 
ously published, that in 1925 by Meisezahl. 
The duration of the paralysis noted in the series 
ranges from three weeks to six years. It was 
found that atrophy of the diaphragm is quite 
evident as early as the third week after section 
of the phrenic nerve and is complete by the 
fourth month. Histologically the atrophy of 
the paralyzed half of the diaphragm is seen to 
be complete and uniform. In one case only with 
four years’ duration of paralysis a few normal 
muscle bundles were seen in one area. The 
author believes this probably represents an 
accessory nerve supply, rather than actual re- 
generation. 

In view of the marked distortion of the 
abdominal viscera in 10 of the 11 cases, 3 of 
which had a fatal gastroduodenal obstruction, 
the possibility of such complications should be 
considered seriously when advising phrenicec- 
tomy for the treatment of pulmonary disease. — 
L. H. Osmond. 


Scuwatt, H. The behavior of the diaphragm 
after phrenicoexairesis. 4m. ¥. M. Sc., 1934, 
187, 338-347: 

Changes resultant from phrenicoexairesis 
were studied in 138 cases. In all of these, pre- 
liminary roentgenoscopy and roentgenography 
was performed to record the position and 
mobility of the diaphragm. Subsequent com- 
parisons showed the following changes: (1) 
rise of the diaphragm into the thoracic cavity, 
(2) paradoxical motion and (3) ultimate fixa- 
tion. In 8.7 per cent of the cases, however, 
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there were no changes 1 in position. On the right 
side, the average rise was 4.3 cm.; on the left, 
4.7 cm. No appreciable increase in effect was 
noted when exairesis was performed versus 
phrenicotomy. In many of the cases the maxi- 
mum rise was noted within a period of six 
months, though in a few elevation continued 
after this time. In some cases there subse- 
quently followed a descent to the extent of 2 
or 3 cm. The change in position of the dia- 
phragm seemed to be dependent upon: (1) the 
amount of suction force as produced by the 
negative intrathoracic pressure, (2) the upward 
push as effected by a positive intra-abdominal 
pressure. The author emphasizes that the first 
of these factors is influenced by the amount of 
parenchymal infiltration, fibrosis and pleural 
adhesions. Therefore, some of the most extreme 
cases showed the least benefit—because the 
amount of parenchymal and pleural involve- 
ment lessened the intrathoracic suction and at 
the same time because of the loss of tone of the 
abdominal muscles they had a subnormal intra- 
abdominal pressure. During the earlier periods, 
that is, from two to eighteen months after the 
operation, paradoxical movements of the dia- 
phragm were the rule. Ultimately, however, 
probably because of degeneration and atrophy 
of the diaphragmatic musculature plus pleural 
adhesions, fixation occurred.—A. 4. de Lori- 
mier. 


Friep, B. M. Bronchiogenic cancer combined 
with tuberculosis of the lungs. 4m. ¥. Cancer, 
Feb., 1935, 23, 247-266. 

In some patients, multiplicity of pathological 
conditions must be considered. Formerly the 
idea was promulgated that one disease miti- 
gates against the development of another. 
Even today, pathologists hesitate to diagnose 
multiple primary foci in cases of malignancy. 
Some conditions are especially not uncommonly 
seen together such as diabetes with tuberculosis 
or either of these conditions with malignancy. 

Synopses of 13 case records are presented, in 
all of which both tuberculosis and carcinoma 
were found to involve the same lung. The 
tuberculous processes were in the healing 
fibrotic stage. Carcinomatous changes were 
conspicuously found where a fibrinous mesh- 
work could be seen to be paving the way for 
epithelialization over formerly active lesions; 
these changes were never found in sites of casea- 
tion. Tubercle bacilli were recovered from the 
sputum in only 3 of the 13 cases. The author 
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stresses the fact that carcinoma should be con- 
sidered particularly in patients past middle 
age where the objective findings are out of 
proportion to such complaints as rapid loss of 
weight, weakness, pain in the chest and hem- 
optysis. In most of the cases, the definite diag- 
nosis cannot be established until post-mortem 
studies; frequently roentgenography will be 
convincing; in some, biopsies can be performed 
by way of bronchoscopy or by excision of 
supraclavicular nodes. One of the cases reported 
presented the symptoms and signs of the so- 
called “superior sulcus tumor.”—d/. de 
Lorimier. 


Hepsiom, A. hernia. 
Ann. Int. Med., Aug., 1934, 8, 156-176. 


This is a very complete fdas on the 
subject. The author details considerations as 
to embryology, classification, incidence, fre- 
quency of location, etiology, symptoms, physi- 
cal findings, diagnosis, roentgenographic mani- 
festations, complications, indications for opera- 
tion and treatment. His classification includes 
three types of diaphragmatic herniations: con- 
genital, acquired and traumatic. He questions 
the inclusion of such conditions as “thoracic 
stomach” or the “hiatus hernia of Akerlund.”’ 
Depending upon the age of the patient and his 
position during examination this latter condi- 
tion has been noted in anywhere from 8 to 73 
per cent of patients. He quotes Harrington as 
having been able to insinuate at least one 
finger between the muscular ring and the 
esophagus in 35 per cent of abdominal exami- 
nations. Compiling various reports of definite 
herniations about 78 per cent of the non- 
traumatic and gs per cent of the traumatic 
cases were found on the left side. Those located 
in the “foramen of Bochdaleki’” were usually 
uncovered by peritoneum—signifying the fail- 
ure of closure of the pleuroperitoneal mem- 
branes. Very few cases of failure in develop- 
ment of the diaphragm reached adult life. In 
20 per cent of a series of 857 cases, the stomach 
alone was herniated; in 10.3 per cent, the colon 
alone; in 9.5 per cent, the omentum alone; 
rarely the liver or spleen alone; otherwise the 
herniations showed various combinations of 
abdominal viscera including even the pancreas 
and kidney. 

Of the congenital herniations about one- 
third died before one month of age; about two- 
thirds of the traumatic variety occurred in the 
second, third or fourth decades, while the other- 
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wise acquired types were usually seen in the 
later years of life. Factors such as straining at 
stool, coughing, vomiting, labor, loss of fatty 
deposits between the serous membranes, etc., 
are believed to be etiological possibilities con- 
cerned with the latter types. For the traumatic 
variety, blunt or penetrating injuries such as 
falls, violent strains, gun shot or surgical 
wounds, etc., were the factors. 

Both thoracic and abdominal symptoma- 
tology might be noted. Of the former might 
be mentioned: dyspnea, cyanosis, palpitation, 
dysphagia, substernal or shoulder pains, cough- 
ing and hiccough. Such symptoms are usually 
aggravated by the lying position or by eating 
or drinking. Abdominal symptoms include 
burning or colicky pains simulating peptic 
ulcer or even gallbladder diseases, perhaps 
nausea, vomiting, hemoptysis, melena and even 
evidence of definite obstruction. By physical 
examination of the thorax there might be noted 
displacement of the heart, abnormal areas of 
dullness and thoracic borborygmi. Positive 
diagnosis and differentiation of this condition 
from eventration usually rests with roentgeno- 
scopic and roentgenographics tudies. For this 
the horizontal or Trendelenburg position should 
be used. 

Complications to be considered include in- 
testinal obstruction, acute respiratory failure, 
ulcerations, shock and hemorrhage. With pro- 
longed evidence of obstruction, gangrene and 
rupture must be borne in mind. Except in those 
cases of small reducible herniations, surgery 
should be performed. Where obstruction has 
developed and the patient has been exhausted 
by persistent vomiting the mortality risk is 
increased about two and a half times. Prelimi- 
nary operations include enterostomy, phrenic 
nerve crushing and perhaps thoracoplasty. The 
author’s mortality risk has been about 14 per 
cent.—A. A. de Lorimier. 


Leccert, Evizapetu A., Myers, J. Arruur, 
and Levine, Ipa. Spontaneous pneumo- 
thorax. 4m. Rev. Tuberc., 1934, 29, 348-361. 
The foundation of our knowledge of pneu- 

mothorax rests on the studies of Itard (1803) 

and Laennec (1819). Pneumothoraces may be 

divided into two groups: (1) those resulting 
from trauma whether accidental or intentional, 
and (2) those resulting spontaneously from 
some pathological process in the individual. 
Nearly all writers place tuberculosis at the 
head of the list of the pathological processes 
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causing spontaneous pneumothorax. Acute 
pulmonary conditions such as pneumonia, 
empyema, lung abscess, pulmonary gangrene, 
bronchiectasis, emphysema, pulmonary in- 
farct, and hydatid disease have been recognized 
as causes. 

A higher percentage of idiopathic spontane- 
ous pneumothoraces are seen in office and con- 
sultation practice than in hospital or sanato- 
rium practice. 

It is to be remembered that recurrent spon- 
taneous pneumothoraces occur. Robertson and 
Watson have reported one case with 8 recur- 
rences in five years. Locke has reported one 
with 18 recurrences in seven years. In the first 
case there was no roentgen evidence of pathol- 
ogy after lungs were expanded.—L. H. Osmond. 


Lins, AGuInaALpo, Diagnostico differencial dos 
aneurysmas da aorta. (Differential diagnosis 
of aneurysms of the aorta.) Rev. brasil. de 
tuberc., Jan.—Feb., 1934, 3, 303-311. 

The differential diagnosis of aneurysms of 
the aorta is based on: (a) roentgen geometry; 
(4) topographical anatomy; (c) the statics of 
the thorax; (d) the shadows, and (e¢) the evolu- 
tion of the shadows. 

Under roentgen geometry the author dis- 
cusses the importance of angles of incidence in 
bringing out contrast between the tissues. 
Under topographical anatomy he discusses the 
direction taken by aneurysms of the different 
parts of the aorta—the ascending and descend- 
ing aorta and the arch; if there are dense and 
homogeneous shadows which cannot be de- 
tached from the aorta in any direction of 
incidence and the lungs are transparent along 
their line of contact with the mediastinum it 
argues for aneurysm. 

Under the statics of the thorax he says that 
the distribution of intrathoracic forces depends 
on atmospheric pressure and the elasticity of 
the lung tissue. In infiltration of the lung there 
is retraction on the side of the infiltration but, 
on the contrary, when an aneurysm invades 
one side of the thorax the elastic retraction of 
the lung decreases and there is deviation of the 
mediastinum toward the opposite side. 

The density of the shadow of aneurysm is 
that of solid tissue in general and does not serve 
for differential diagnosis; but sometimes there 
are calcifications in the walls which are an aid 
in diagnosis. The pictures of hepatization show 
the transparent bronchial tree. Juxta-medias- 
tinal effusions have distinct outlines and 
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change in form with change of the patient’s 
position. Pericardial effusion cannot be dis- 
sociated from the heart outline while the shad- 
ow of aneurysm can, Lung cysts have an ex- 
tensive line of contact with lung tissue while 
aneurysms have a broad base of implantation 
on the mediastinum. Escudero says that the 
differential diagnosis of hydatid cysts depends 
on the visibility or invisibility of rib shadows, 
but the author says this depends on the depth 
of solid tissue or liquid and on roentgen tech- 
nique. 

The evolution of the shadows is also signifi- 
cant in differential diagnosis. Manoel de Abreu 
worked out curves for the development of the 
shadows in different conditions. In pneumonia 
the curve is discontinuous and not uniform; 
progress is very rapid and retrogression also 
very rapid. In tuberculosis of the hyperacute 
form the curve is continuous, uniform and 
extremely rapid. In the acute and chronic pro- 
gressive and regressive forms the curves are 
discontinuous and not uniform. In cancer the 
curve is continuous and shows uniformly ac- 
celerated velocity and rapid progress. In 
aneurysm of the aorta the curve is contin- 
uous and uniform and the progress slow. The 
outline of the mass extends centrifugally 
from the mediastinum to the lateral walls of 
the thorax, its long axis following more or less 
the bisector of the angle formed by the direc- 
tion of the systolic impulse and the center of 
gravity.dudrey G. Morgan. 


Ditton, J. G., and Gurewirscn, J. B. Herz- 
messungen in dorsoventralen und schragen 
Durchmessern und ihre klinische Bedeutung. 
(Measurements of the heart in the dorso- 
ventral and oblique projections and their 
clinical importance.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Feb., 1935, 57, 180. 


The authors discuss the various methods of 
cardiac measurement and as the result of their 
experience in gO cases examined by the Fray 
technique they conclude that this is the best 
method for determining the size of the ven- 


tricles.—E. T. Leddy. 


Wertz, G. A. Die pulsatorischen Bewegungen 
der Brustaorta. (The pulsatory movements 
of the thoracic aorta.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, Feb., 1935, 57, 152. 

By means of surface kymography and den- 
sography it is possible to demonstrate marked 
differences in the movement in the right and 
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left side of the aorta. Weltz here illustrates and 
analyzes these differences and points out their 
significance and importance in the diagnosis of 
aortic disease.—FE. T. Leddy. 


KaAHLstorF, ApoLr, and E. Die 
diagnostische Bedeutung der pulsatorischen 
Aortenbewegungen im Flachenkymogramm. 
(The diagnostic importance of the pulsatory 
movements of the aorta as determined by 
the surface kymogram.) Fortschr. a. d. Geb. 
d. Réntgenstrahlen, Jan., 1935, 57, 22. 


The authors studied the movements of the 
normal and pathologic aorta with the surface 
kymogram and found the following deviations 
from the normal “hook-shaped”’ lateral move- 
ment: in aortic insufficiency the indentations 
are long and pointed, in the whole ascending 
aorta, the so-called sling motion. In luetic 
mesaortitis there is marked lateral movement 
in the nonthrombosed portions which are the 
diseased parts of the media. In aortic aneurysm 
there may be complete absence of pulsation in 
extensive thrombosis of the marginal sections 
so that a mediastinal tumor cannot in some 
cases be excluded by the kymogram alone. In 
sclerosis and hypertension the movements of 
the ascending aorta in general are somewhat 
less than normal, and the movements of the 
whole aorta more uniform and the lateral 
movements more oblique. But there are no 
kymographic characteristics which differentiate 
sclerosis from hypertension. All changes in the 
shape and extent of the movements as well as 
their irregularities are most marked in the 
ascending aorta and are generally absent in the 
descending aorta.—E. T. Leddy. 


SicLeR, Louis H., and ScHneiper, J. Jacos. 
The diagnosis of cardiac aneurysm with re- 
port of two cases. 4nn. Int. Med., March, 
1935, 8, 1033-1046. 


Detailed reports of 2 cases and a brief addi- 
tional summary of a third case of cardiac 
aneurysm are presented. All of these cases 
showed evidence of coronary occlusion, though 
one of the patients was only thirty-three years 
of age. The authors stress the fact that coronary 
disease is the most frequent precursor of these 
aneurysms. Very rarely there is the back- 
ground of a congenital defect, or of an endo- 
carditis, or even of trauma. 

Subjective symptoms are not specific; sim- 
ply those of cardiac failure presenting the 
anginal syndrome. Actual aneurysm is rela- 
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tively rare. Lucke and Rea found the heart so 
involved in only 1.25 per 1,000 autopsies—or 
in 4.64 per cent of the total number of aneu- 
rysms. Hall’s series showed that 74 per cent of 
the cases occurred in males. Most of the 
recorded cases have not been recognized until 
post-mortem examination. The authors con- 
sider clinical evidence to be of greater value 
than either the electrocardiographic or roent- 
genographic. The following criteria are most 
important: (1) prominence and diffuse heaving 
character of the apical impulse, (2) extreme 
weakness of the first sound over that area, 
(3) presystolic gallop rhythm, (4) localized 
systo ic murmur and (5) a weak pulse (because 
of a low systolic and relatively high diastolic 
pressure). Libman has emphasized the finding 
of “‘a pulsation more marked between the apex 
and sternum than at the apex.”’ Roentgenogra- 
phy should include the several oblique projec- 
tions and should be substantiated with roent- 
genoscopy. Secondary calcifications might be 
visualized.—A. A. de Lorimier. 


ABDOMEN 


Pinke, J. Uber den Wert der Réntgenunter- 
suchung bei ungewohnlichen Krankheits- 
formen des Verdauungskanals. (The value of 
roentgenologic examination in some of the 
more unusual forms of gastrointestinal dis- 
ease.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 
March, 1935, 57, 261. 


Pinke reports § rare conditions in the gastro- 
intestinal tract: (1) temporary blocking of the 
duodenal bulb by a gastric polyp, (2) an en- 
cysted gas bubble in the space between the 
stomach and liver caused by an ulcer, (3) a 
gastrocolic fistula with no clinical signs, (4) 
diverticulosis of the duodenum and small in- 
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testine, with gastroenteritis, and (¢) a divertic- 
ulomyoma of the duodenum.—-F. T. Leddy. 


Lorzin, R. Uber das Faltensystem des Magens 
und seine Beziehungen zum Gefasssystem. 
(The rugae of the stomach and their relation- 
ship to the vascular system.) Fortschr. a. d. 
Geb. d. Rontgenstrahlen, April, 1935, 57, 


The author shows that the variations in the 
mucosal folds of the adult stomach from the 
scheme of longitudinal folds of Chaoul are an 
effect of the submucosal vascular system be- 
neath them. The development of the rugae in 
the fetus and their gradual changes due to the 
development of the vascular network are de- 
scribed. The author concludes from his study 
that the variations of the mucosal folds from 
the longitudinal fold scheme are due to special 
anatomical factors and that the motility of the 
mucous membrane has no effect on the con- 
figuration of the rugae.-E. T. Leddy. 


Forssett, G. Ein Beitrag zur Kenntnis der 
Verteilung der Arterien der Submukosa und 
der Mukosa des Magens im Verhaltnis zum 
Schelimhautrelief. (A contribution to the 
knowledge of the distribution of the arteries 
in the submucosa and mucosa of the stomach 
in relation to the mucosal relief.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen, April, 1935, 57, 
338. 


The arrangement of the folds of the gastric 
mucosa is not determined by the arteries in the 
submucosa but on the other hand the arterial 
branches move with or are displaced by the 
movements of the rugae. There is no difference 
between the longitudinal and transverse folds 
in regard to the distribution of the submucosal 
vessels in the rugae.-F.. T. Leddy. 
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